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ABSTRACT 
 
It can be stated that where a valuation is used as an assessment of risk there is no 
research-backed theory of valuation, that is one that explains the methodology used and is 
validated by a hypothesis. The significance of this thesis is the recognition of the 
ignorance, and confusion that exists and the need of a theory to explain methodology 
verified by a hypothesis or hypotheses.   
This thesis is the result of systemic research in an attempt to define the confusion that 
exists, resulting from the application of inappropriate economic theories in valuation. 
This research also attempts to find the reason for and the source of the confusion.  
 
This research supports that which has previously been advocated that valuation principles 
of valuation Practice must be underpinned by a working theory embedded in positive 
economics. The finding of this paper is that price theory is an appropriate proxy for 
valuation theory where a valuation is used as an assessment of the recovery of funds. 
However importantly this research also recognises and examines the possible ability of 
other related economic theories to explain areas price behaviour where price theory 
cannot.  
The findings of this research are likely to have important implications in the valuation 
profession. Hopefully this will result in stimulating debate and a realisation of a need for 
a theory which supports a credible and validated process of valuation. 
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 1  
CHAPTER 1:  INTRODUCTION 
1.1 Introduction 
The motivation for this research emerged from the examination of current valuation 
principals and theory where a valuation is used to assess risk. These principals and 
theories were test against the understanding that a theory is an explanation of reality and 
that scientific test of a theory is a search for the truth. The adopted principals and practise 
of valuations appeared to fail this test. This failure manifests itself as an intellectual 
corruption between the definition and purpose in the process and practice of valuation.  
This position coupled with the current credit crisis highlights the critical need for a 
working theory of property valuation. Such a theory must be capable of being tested 
empirically and appeal to valuers for use when a valuation is used to measure and 
communicate the risk in the probability of recovering funds, debt or equity, by the sale of 
such an interest in real estate. If such funds are to be realised by sale then the prediction 
of price must be supported by an appropriate economic theory that explain the 
methodology.  
It is contended that price theory is an appropriate proxy valuation theory. In particular, 
that diminishing marginal price theory is able to explain price variation in real estate 
markets. Although there is a substantial body of research that links neoclassical economic 
theory with real estate valuations, (Lancaster, 1966; Rosen, 1974; Ratcliff, 1972; Wendt, 
1974; Clark 1982; Gyourko and Voith, 2001; Grissom, 2001) it lacks the final step, that is 
empirical research not only linking but also test and demonstrates that price theory can 
explain price variation.  
 
To achieve its objective this thesis is holistic in its research with its analytical foundation 
embedded in econometrics. However theoretical research is academic and by its nature can 
only be appreciated by a small group of individuals and is unlikely to be utilized by 
practitioners. It is hoped that this research will encourage the research to practice.  
 
This thesis supports the argument that any theory of valuation, where a valuation is used 
as an assessment of risk in the recovery of funds, must emerge from the fundamental 
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principles of positive economics (Friedman, 1953). It is argued that tools of price theory 
can be used to explain price variation and is a relatively simple proposition. If 
microeconomics, that is price theory, determines price variation, can that behaviour be 
measured and explained allowing price to be decomposed and by consequence composed. 
Ratcliff’s (1972) contention was that price prediction is an act of forecasting an economic 
event and argued that the most probable price concept was an appropriate definition, one 
supported by Ratcliff’s concept of probability. Therefore in addition to arguing price 
theory, this research will also examine the prediction of price as statistical of probability 
(Kummerow 2000) in the prediction of price therefore as a consequence providing 
recognition of risk in the recovery of funds. Prior to arguing that the mechanism of price 
theory explains price variations in a real estate market, three propositions need 
ratification, which provide a logical progression to the hypothesis. It will be necessary to 
demonstrate that real estate markets can be identified and categorised; that price ranges 
exist in such markets, and finally that within a price range, price variation can be 
measured by a change in the composition and intensity of major attributes of a property 
that is a component of an identifiable market. 
 
Decomposition of price using valuation models to measure the influence of the dominant 
attributes in terms of a component of price is a well-established valuation practice. 
Valuation models are predicated on the simple proposition that if price can be 
decomposed, price can be composed. Alonso (1964) Lancaster (1966) Rosen (1974) 
provide the rational for micro economic theory underpinning these models.  
1.2 Basic Problem 
There is no research-backed theory of valuation, where a valuation is used as an 
assessment of risk validated by a hypothesis test (Lennhoff and Parli, 2004; Smith, 1986; 
Jaffle and Lusht, 1985). Jaffe and Lusht (1985) provide a detailed history of the evolution 
of value concepts and value theory, revealing a poor understanding of economics by 
practitioners in the USA. The current practice of valuers in Australia, as indicated by 
recent publications (Alan and Walker; 2007) and the total lack of or the acknowledgment 
of research would suggest that in Australia practise it is unlikely to be any different from 
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the USA. Adding to this dilemma is the incompatibility between the objective of a 
valuation and the plethora of ambiguous and redundant definitions of current market 
value (Lennhoff and Parli, 2004; Smith 1986; Jaffle and Lusht, 1985) often resulting in 
incoherent or misleading conclusions.  
 
A valuation for mortgage purpose is an assessment of risk in the anticipation of a need to 
recover funds by the sale of that asset in the market of which it is a component part. The 
definition recommended by the Australian Property Institute is “…. the estimated amount 
for which an asset should exchange on the date of valuation between a willing buyer and 
a willing seller in an arms length transaction after proper marketing wherein the parties 
had each acted knowledgeably, prudently, and without compulsion” This definition 
adopts the value concept that emerged from judicial opinion, largely from the High Court 
of Australia in Spencer versus the Commonwealth 1907, founded in normative 
economics where the court sought to resolve a dispute in a resumption of land case. Such 
definitions embedded in normative economics fail to recognise the existence of risk. The 
presence of risk in valuations employed to measure the probability in the recovery of 
funds was ignored by Rost and Collins(1971) who stated “The concept of value accepted 
for statutory purposes and for most other purposes is that authoritatively formulated by 
the High Court of Australia in Spencer V. The Commonwealth” (p.31). This mind set was 
further reinforced in the publication of Valuation Principles and Practice by the 
Australian Institute of Valuers and Land economist (1997) “This judicial commentary is 
viewed as being an essential part of valuation knowledge” (p.1), and Alan and Walker 
(2007) who state “The Spencer Case is an impregnable fortress of judicial wisdom which 
continues to be applied today because in the 100 years since it was formulated no judge, 
barrister, academic, valuer or politician has been able to improve upon it. For every 
valuer, the Spencer test remains as the only complete answer to that most frequently 
encountered and difficult questions: what is the market value of this property? As a 
profession, we should metaphorically charge our glasses to Spencer and 100 years of 
good law” (p. 174). The perception that the Courts’ had some authority outside their 
normal jurisdiction to determine value definition and the tests to be applied to such 
definitions to all other valuations has never been explained nor justified. Compounding 
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this mystical acceptance of the Courts’ authority and ignorance to this confusion shows a 
lack of understanding of the rationale of economic theory in the prediction of price. 
Smith (1986) makes the observation that there are inconsistencies in underlying appraisal 
(valuation) theory as does Dotzour, Grissom, Lui and Pearson (1990). Kummerow (2000) 
suggested that the underlying problem is the difficulty of making a confident prediction 
of price in an inefficient market where few transactions exist of similar properties from 
which to draw a confident prediction. It is a problem the Courts’ have grappled with for 
over a century in an attempt to act equitably. In doing, so the courts have prescribed some 
guiding principles of valuation if the litigants seek the support of the courts. It can be 
speculated that the valuation profession observed the courts intellectual processes and in 
the absence of any other process adopted those of the courts. The courts and valuers had a 
common problem with imprecise information compounded by different circumstances 
under which transactions took place and variation of buyer’s preferences all of which was 
difficult to quantify. The courts resolved this problem by defining various definitions 
predicated on normative economic environment that met the requirements of the 
constitution and the relevant legislation that required the courts to find value to the 
disposed owner on “just terms”.  
 
Additionally, where the price models used produced irreconcilable results the courts had 
no option but to refer to a valuer’s assessment as an opinion, and one that the profession 
was willing to endorse as a principal of valuation. The embracing of this view by both the 
courts and the profession was recognition of the degree of difficulty in making a 
prediction of price in an imperfect market. Importantly, from a professional view it 
provides the valuer with some defence in a case of negligence.  
 
1.3 Outline of Thesis 
This thesis argues that price theory is able to explain price variation in real estate markets 
and therefore is suitable to be adopted as a working theory where a valuation is an 
assessment of risk in the recovery of funds. Although there is a substantial body of 
research that links neoclassical economic theory with real estate valuations, (Lancaster, 
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1966; Rosen, 1974; Ratcliff, 1972; Wendt, 1974; Clark 1982; Gyourko and Voith, 2001; 
Grissom, 2001) nonetheless it lacks the final step that price theory can explain price 
variation.  Boykin and Ring (1993) view valuing as a set of processes adopted from 
practise in approved procedure. Although questioning the need for a theory, they suggest 
that the process would have more relevance if underpinned by a working theory that 
provided an economic explanation. Smith, 1986; Wendt, (1972), advocate the 
underpinning of valuation principles, processes and practice by a working theory 
embedded in positive economics. The fundamental purpose of a theory is to explain 
reality, which a procedure in isolation fails to do. A procedure that concludes with a 
prediction of price for the recovery of funds in a market environment must have the 
methodology predicated on an economic theory, preferably one empirically tested.  
 
This research recognises the possible ability of other related economic theories to explain 
areas price behaviour where price theory cannot. Such theories include the application of 
the concept of probability as promoted by Ratcliff (1972) and Kummerow‘s (2003) 
statistical definition of statistical probability. It is likely that their concept of probability 
explains the risk component in a real estate market environment. It is contended that 
Ratcliffs (1972) proposition of the use of the most probable price definition more 
accurately reflects the reality. Nevertheless as Wendt (1972) suggests Price Theory is 
capable of explaining most of the underlying theory that supports the price prediction.  
 
Therefore this thesis argues that any theory of valuation, where a valuation is used to assess 
ability to recover funds in a real estate market, must emerge from the fundamental principles 
of positive economics. It is further argued that price theory can be used to explain price 
variation.  The economic behaviour of a real estate market is found in the commonality of 
spatial site use and the substitutability creates a common demand response that engenders a 
similar pattern of price behaviour with a central tenancy and normal disbursement. Market 
participants are willing to bid higher to acquire a variation in attributes or in the composition 
of a bundle of attributes that represents a benefit to them. This is micro economic behaviour 
creating price range and price variation within that range.  
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This thesis will examine the behaviour of an industrial real estate market to test if this 
behaviour conforms to micro economic theory. Then using the transactional data from 
this submarket the results will be examined as to whether it can be successfully argued 
that mechanisms of price theory can explain price variation. Culminating in a valuation 
being an economic forecast that is statistically probable and supportable by sound 
economic theory, rather than an opinion supported by an untested process. If such a 
working theory were adopted there would be a consequential acknowledgement of risk 
with responsibility likely to shift to the providers of mortgage funding.   
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CHAPTER 2:  PROPERTY VALUATION THEORY 
This chapter reviews the development of economic theories that have contributed to, or 
are likely to contribute to, the continuing evolution of a valuation theory. Debate 
surrounding valuation theory and the contribution that other economic theories have 
made are examined within an historical context. This review reveals a disjointed history 
of progression, with a failure to recognise and exploit the contributions from real estate 
academics, other academic disciplines and from within the valuation profession. 
2.1 Evolution of Valuation Theory 
Confusion between a value theory and a valuation theory blurs the identification of when 
a valuation theory started to evolve. Research reveals that a preoccupation with value 
theory and the adoption of judicial opinion as a value definition and valuation principal 
has obscured the need for a valuation theory. Dialogue on a need for a valuation theory 
emerged from the failure to reach a conclusion on value theory. Fanning, Grissom and 
Pearson (1994) distinguish between and find linkages with value theory and valuation 
theory and appraisal theory. These authors maintain that value theory is engaged in the 
need to establish why an asset has worth. Valuation theory is concerned with the 
economic theory that underpins the processes and techniques used in the procedure 
employed to measure worth. Appraisal theory is designed to meet legislative 
requirements.  
 
An understanding of the history of the research for a value theory is important in the 
context of this thesis as the failure to reach a conclusion on a theory of value gave 
impetus to search for a valuation theory. Jaffe and Lusth (1985) found that value theory 
had links in the various schools of economic thought with the development of a concept 
of value being protracted over centuries. Value theory was part of and one of the 
witnesses to the overall universal economic debate between two schools of economic  
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thought. Each had inherited a number of titles. Such as Just Price, Cost of Labour, Cost 
of Reproduction, and Fair Market Value. All of these are represented by Normative 
Economics. These theories are linked to an early concept that first emerged from the 
ancient Greek Senate referred to as ‘just price’. Other value concepts are referred to as; 
Exchange Value or Market Value supported by Positive Economics.  
 
Although not recognised by many, the debate surrounding a theory of valuation is 
essentially between two contrasting schools of normative and positive economics (Whipple, 
1995). Lipsey, Langley, and Mahoney (1985) classified a number of theories of value as 
normative economics, including just price, cost of labour and cost of reproduction. A 
definition of normative economics is what it should be.  Early valuation theory was 
extrapolated from legal doctrine, based on the requirement to find value to the owner that is 
based on the concept of what it should be. In contrast, positive economics involves theories 
of exchange value or market value or, in economic jargon “revealed preference”. Lipsey, 
Langley and Mahoney (1985), offer the following definition of positive economics Positive 
statements are about what is, was or will be; they assert alleged facts about the universe in 
which we live. On normative economics; normative statements are about what ought to be. 
They depend on our judgements about what is good or bad, they are thus inextricably bound 
up with our philosophical, cultural and religious positions, (p.3). The economic distinction 
was first made and used by Keynes (1936) and recognised by Friedman (1953) with 
normative economics referred to, but not exclusively, as a system of rules for the attainment 
of a given end, with positive economics being concerned with what is. 
 
Overlaying this debate, in which value theory and later valuation theory, was a 
component part was the broader debate on economic theory. This broader debate was in 
response to attempts to understand the cause and effect of emerging markets as nation’s 
political systems and economies evolved from a feudal system. This evolution is 
represented by cental figures, such as Adam Smith and recognised schools of economic 
thinking such as the Austrian and Neoclassical schools. Jaffe and Lusht (1985) examine 
the evolution of various value theories and their relationship with diverse economic 
schools of thought and a summary of their research is recorded in the following matrix.  
 9 
 
 
 Source Concept 
ANCIENT TIME 
GREEK 
PHILOSOPHERS     
Plato 
Aristotle 
Believed price should relate to quality.  
Distinguish between value in use and value in exchange 
Greek writing dealt with ‘what should be rather than what 
was’ from this concept evolved the “just price” concept. 
 
186 BC Roman Law Passed a law requiring that prices had to be considered “just” 
which then became a legal concept. 
 Value in the 
Declining 
Roman Empire 
Laws passed adopted the concept “prices are ‘just’ if set by 
the state”.  
10
TH
 CENTURY  Middle Ages Development of the money economy and exchange over the 
next three centuries and the need for valuation. 
11
TH
 CENTURY Early Christian 
Era 
Christian theological thinking by early theologians demanded 
the reinforcement of ‘just price’. 
LATE 
MEDIEVAL - 
LATE DARK 
AGES 
 
 
 
13
TH
 CENTURY 
Thomas Aquinas 
 
 
 
 
The Influence of 
the Church 
Aristotle’s work influences Church scholars, the most 
important being Thomas Aquinas a further refinement of 
“just price” to only exists if fraud was absent. The principal 
problem was justice in exchange. 
 
Christian doctrine linked labour with the just price. Changes 
in Christian doctrine Bernardin of Siena Antonius, the 
Archbishop of Florence modified the rigid requirements of a 
just price with a consideration for risk, time and place. 
END OF 
MIDDLE AGES 
BEGINNING OF 
THE 
REFORMATION 
& 
RESTORATION 
PERIOD 
Fundamental 
changes, a move 
from feudalism 
to mercantilism. 
John Hales  ‘A Discourse of the Common Wealth of this 
Realm of England (1549) developed some notion in value 
concepts with some reference to scarcity 
 
During this time a debate arose between free traders and 
protectionist represented by Gerard de Malynes and Edward 
Misselden. 
 
Thomas Num, regarded the ability to trade equated to ability 
to create wealth. 
 
Sir William Petty. First to develop a theory of value. It was 
based on the hypothesis of value of labour merged with a 
surplus theory of rent. Also known for his emphasis on 
statistical measurement. Foreshadowed the classical school 
of economics with notions of exchange value based on 
production cost. 
 
Nicholas Barbon (1690) postulated that utility was more 
important than labour. Barbon was ahead of his time 
referring to value as ‘the price of the merchant’ ‘The market 
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is the best judge of value’ ‘Things are worth so much as they 
can be sold for’ 
 
John Locke (1691 – 1726) Original comparison between the 
value of water and the value of diamonds. 
1732 Enlightenment 
Economists 
 
 
 
 
 
 
 
 
 
 
Physiocracy 
Richard Cantillon  (1730) a founder of the classical school, 
where he provided a structural concept of General 
Equilibrium theory from which he conceptualised ‘Land 
Theory of Value’ with description of an economy being 
interacting markets linked by a price system. Cantillon 
believed that market value could differ from the cost of 
production value,  
 
Charles King argued the importance of cost in determining 
value. 
 
Francois Quesnay credited with ‘laissez faire, laissez passer’ 
known as the founder of the Physiocrats. This school of 
economic thought was formed as a counter to the 
Mercantilists and as their central philosophy adopted the 
concept of natural laws. Other followers were; Mirabeau the 
elder, Pierre Samuel du Pont de Nemours, Ferdinondo 
Galiani and Robert Jacques Turgot. This school regarded 
land as the bases of wealth and the source of taxation, and 
the relationship of trade to prosperity. This group identified 
that land had a utility value that real wealth was derived from 
the usefulness or productivity of land. This included the role 
of rent and the natural resources of society.  
 
Sir James Stuart forerunner of the classical school. His 
economic treatise An Inquiry into the Principles of Political 
Economy was published in 1767, nine years ahead of Adam 
Smith’s The Wealth of Nations. 
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1776 
 
 
 
 
 
 
 
1817 
 
 
 
 
 
 
 
 
1847 
Classical School 
of Economic 
Though 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As the much cited economist, Adam Smith’s; concept of 
natural value contained in Wealth of Nations, based on the 
cost of labour which was the foundation of his theory of 
value. Smith also introduced the notion of ‘the actual value 
at which any commodity is commonly sold is called its 
market price. It may either be above or below, or exactly the 
same with its nature value.’ (Adam Smith, 1776) 
 
Thomas Robert Malthus introduced the concept of scarcity. 
 
David Ricardo; also much cited. Published work ‘On the 
Principles of Economy and Taxation’ 1817, was highly 
influential and contained and contributed much to the Theory 
of Value. His central theme although not contrary to Adam 
Smith but he rejected the total fixed contribution of labour to 
value and adopted the notion that the labour contribution 
could vary.  
 
The influence of the three leaders, Adam Smith, Malthus and 
Ricardo lasted well into the 20th Century.  
 
John Stuart Mill ‘Principles of Political Economy’ concept of 
‘exchange value’. 
1871 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Emergence of 
the Marginalists 
and its evolution 
into the  Neo-
classical School 
 
1842-1924 
 
 
1867-1945 
 
 
 
 
 
 
 
1852 – 1949 
 
 
1866 - 1945 
Initial marginal Theory of Value concept was from F Galian. 
Emergence of the Austrian School lead by Carl Menger. A 
large part of the debate can be attributed to by Jevons, Who 
proposed that value come not from production cost but 
marginal utility to consumers. At this point in the evolution 
of the Theory of Value there were now established three 
leading concepts of the theory of value these were value in 
use, cost value and exchange value. 
 
The evolution from the marginalist to neoclassical school 
was lead by Alfred Marshall. Marshall’s attempt to reconcile 
marginalist theory with the classical school provided the 
foundation of the abstract thinking and formation of the Neo-
classical School of Economic Thought. Marshall integrated 
the marginalist concept into a theory of supply and demand 
where price was equal to value. 
 
Irving Fisher.1892 provided a mathematical Investigation 
into the Theory of Value and Prices 
 
John Maynard Keynes, 1936 considered founder of modern 
macroeconomics, advocated interventionist government 
policy and the use of fiscal and monetary measures to 
mitigate the adverse effects of market behaviour. 
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1871 
 
John Hobson, 1898 developed land rent theory, marginal 
theory and theory of distribution. 
 
Richard T. Ely 1917 known as an economic institutionalist 
wrote extensively on the financial relationship of real estate 
and the economy. 
 
Phillip Wicksteed 1894 “An Essay on the Co-ordination of the 
Laws of Distribution”, in 1913 presented “The Scope and 
Method of Political Economy in the light of the ‘Marginal’ 
Theory of Value and Distribution”. 
 
Karl Gustav Cassel Theory of Social Economy, 1918 “Prices 
are paid for the factors of production in accordance with the 
general principle of scarcity, because it is necessary to 
restrict demand for them in such ways that it can be met with 
the available supplies. The costs of production of a 
commodity are, from this standpoint, simply an expression of 
the scarcity of those factors of production required to make 
it.” 1903 Cassel advocates price theory 
 
Lord Robbins, 1980 defined economics as "the science which 
studies human behavior as a relationship between ends and 
scarce means which have alternative uses" 
 
John Hicks 1939 developed consumer demand theory or 
demand function. 
  
Frank H Knight a leader in the Chicago School of Economic 
Thought that promoted neoclassical price theory in particular 
“risk and uncertainty “ 1931 
 
Robert Lucas 1980 – 1995 argued that a macroeconomic 
model is constructed in analogy to microeconomic models 
also known for studies of rational expectations.  
 
Source: Information sourced and adopted from the New School University and the 
University of Washington 
The two theories, value and valuation theory have similar links in the evolution of 
economic theory, as does urban land theory, but there is little if any cross fertilisation of 
economic thinking between the real estate economist and the urban land economist. The 
land economist von Thünen in his The Isolated State (1826), saw the initial concept of 
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spatial economics and the linking with the theory of rent.  From this concept von Thünen 
developed the quintessence of the marginal productivity theory of distribution with 
distance as a central concept by which, it could be argued, was an early concept of 
marginal utility. The extension by John Stuart Mill (1848) of Ricardo’s land rent theory 
and the introduction of the concept of diminishing returns was later to evolve into 
marginal theory from the Marginalist school of economic thought. This was led by 
William Stanley Jevons when he published General Mathematical Theory of Political 
Economy in 1862, outlining the marginal utility theory of value. The Marginalist 
Revolution later referred as the neoclassical approach to economic theory dating from 
1871-74, with the concept of diminishing marginal utility further advanced by Carl 
Menger and Léon Walras. Carl Menger's book, Principles of Economics (1871) is 
considered one of the crucial works that began the period known as neoclassical 
economics. His thesis disputed the classical concept of the labor theory of value arguing 
the adoption of his theory of marginality. While marginalism was generally influential, 
there was also a more specific school that grew up around Menger, which came to be 
known as Austrian School. Both Jevons and the Austrian School were to influence works 
by Alfred Marshall and Philip Wicksteed. Marshall, a most influential economist of this 
time was to further refine the work of Adam Smith, Thomas Robert Malthus and John 
Stuart Mill in his seminal publication of Principles of Economics (1890). He brought into 
sharp focus the principlas of supply and demand as forces that determined price. In doing 
so he extended economics away from its classical focus on the market economy to that of 
human or as it became to be known, hedonic behavior, with its economic foundations in 
the principles of supply and demand. Importantly he developed understanding of 
consumer behaviour where the consumer’s adjusted price according to variations in the 
goods and services offered. Marshall was to further refine these hedonic understanding 
into a concept of price elasticity of demand.  
 
Philip Wicksteed in 1894 published the crucial paper An Essay on the Co-ordination of the 
Laws of Distribution adding to the evolution from classical economic thinking to neo 
classical.  Wicksteed’s publications created a fundamental shift in the economic perception 
of the value of land and its contribution to an economy. The classical view was that real 
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estate has a composite value in that any residual value, when the cost or value of the 
improvements to the land is removed must be the component value of the land. The 
neoclassical position is there is no component value that can be allotted to the land but that 
real estate must be viewed in its entirety, valued by its economic contribution in a free 
market where the laws of supply and demand prevail with price variation being voted on, by 
money, due to its marginal utility.  
 
Greer and Farrell (1983) linked Alfred Marshall and Irving Fisher, both from the 
Neoclassical School of economic thought, with the emergence of ‘The Three 
Approaches’, being methods of assessment using the interpretation of market behaviour, 
investment analysis and cost of reproduction. 
 
Marshall (1920), Fisher (1930), and Cassell (1903) provided the central underpinnings 
for a modern theory of valuation. Hubacek and Bergh (2002) documented the historic 
changes of land use in modern economies with evolving economic theories. These 
authors traced the evolution of land use theory from John Stuart Mill (1848) and 
Ricardo’s (1817) land rent theory, as well as von Thünen’s (1826) concept of diminishing 
returns. Again little of the significance of this theoretical evolution was recognised by the 
valuing profession.  
 
The shift from classical economics to neoclassical economics was pivotal in appraisal 
theory. Irving Fisher provided the mathematical foundations into the theory of value and 
price. Cassell (1903) was the first contemporary economist to contend; special value 
theory was unnecessary in economic science and should be replaced by a theory of price 
(Wendt 1974p.19). Wendt (1974) extrapolated Cassel’s concept into a dialogue from 
which recognition for a valuation theory emerged and argued that valuers should not 
attempt to develop a theory of valuation but instead adopt price theory as a proxy for 
valuation theory.  
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At the University of Wisconsin in 1892 Professor Richard T. Ely was appointed as 
Director of the School of Economics. Ely was a proponent of the Historic School of 
Economics and pioneered studies into the economic and financial behaviour of real estate 
and its processes. These studies led to a centre of excellence in real estate studies that 
was further enhanced by successive members of the school including Radcliff and 
Graaskamp. Graaskamp seconded as the director of the Department of Real Estate and 
Urban Economics from 1963 to 1988. These researchers demonstrated the ability to 
examine and articulate the economic behaviour of real estate markets and its processes 
that were later adopted and enhanced Wendt (1974). The significance of this linkage is 
discussed later in this chapter. 
 
Nonetheless, with the emergence of professional real estate bodies in the early 20th 
century, normative economics dominated appraisal thinking, with Friday (1922) arguing 
the market was not the determinant of value, and that the mechanisms of the market were 
inferior to the practical workings of the court.  This persistence must be viewed in 
contrast with urban land economists including Gabszewicz, Thisse, and Schweizer 
(1986); Gissom, (2001); and Hubacek and van den Berg (2001) who emphasized the 
application of neoclassical economics to explain price behaviour often with reference to 
the research and concepts espoused by Alonso (1964) Lancaster (1966) Rosen (1974) of 
hedonic behaviour that had the fundaments in the works of Marshall (1890) and Fisher 
(1892) 
 
The depression of 1929-1933 had a profound influence on appraisal thinking. Prior to the 
depression, inflation was increasing at a rapid rate, as was the price of housing. The 
method of valuation employed at that time was to use recent comparable sales that were 
also highly inflated resulting in overblown valuations that further assisted in racheting up 
prices. The depression in the USA had a far more profound effect than in Australia, 40% 
of the residential mortgage loans were in default (US Federal Reserve Bank) and as a 
consequence most of the banks were insolvent. As banks failed to recover funds by 
forced sales in non-existent markets thus sending them into insolvency, a need transpired 
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to reassess appraisal thinking allowing the valuation process to include methods that 
anticipate the return of markets to a state of equilibrium. Comparable sales method had 
clearly failed in erratic market conditions, methods were needed that would justify 
lending insulated from volatile conditions. The aim was to assist banks in the recovery of 
funds and also in the advancement of funds with the objective of simulating residential 
markets along with an broader purpose to assisting in a recovery of the national economy. 
Babcock (1932) adapted Fisher’s theory that value is the present value of the future 
financial benefits that accumulate to an owner. Additionally Babcock argued for the 
application of the replacement cost method. Both methods are underpinned by normative 
economic theory and by extension so is their value definition. Inclusion of these two 
methods extracted the valuation process away from unusual economic condition, which 
where self-perpetuating and exacerbating harsh economic conditions. It was at this time 
that the three methods, sales comparison, investment value and cost were formalised into 
valuation practise, as was the definition of ‘fair market value’.  
 
Wendt’s (1974) observations of Babcock’s contributions is that Babcock blurred the 
debate by extrapolating normative methods of valuation designed for unusual economic 
conditions into markets that were in a normal state of long term adjustment to 
equilibrium. Wendt argues that those who supported Babcock’s concepts influenced the 
American Institute of Appraisers to adopt a normative position in the definition of value. 
Boykin and Ring (1993) refer to this as a freezing of appraisal thinking during attempts 
to raise appraisal standards with an aversion in appraisal thinking to depart from dogma 
(p. 27). 
 
Some early opposition to a normative concept of a value definition was initiated by 
Bowen (1934). In a contribution in the Appraisers Journal he criticised the view that 
appraisers should exercise their judgement in adjusting market prices to some warranted 
or justified value during the depression years.  
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Bonbright (1937), a Professor of Finance at the Columbia University and author of two 
volumes on the Valuation of Property became aware of the confusion. In his attempt at 
clarification he made a significant contribution to appraisal thinking. It is worth noting 
that Bonbright’s academic background is finance and economics similar if not identical to 
that of Rattclif (1972) and Wendt (1974). Bonbright (1937) stressed the need to take care 
when choosing a definition of value in order to ensure that the methods used in arriving at 
a value were complemented by an appropriate economic theory. Although the University 
of Wisconsin was the first to commence research into real estate it appears that Bonbright 
was the first to discuss the function of economic theory in the valuation process, 
including concepts such as marginal utility. Bonbright crystallised appraisal principles by 
isolating methodologies for legal purposes as opposed to those adopted for commercial 
purpose. Bonbright was critical of various definitions of market price being necessarily 
equated with value. He maintained that the term value was meaningless without context 
and consequently rejected the notion of a universal theory of value. Bonbright was 
disapproving of the legal concept of willing buyer willing seller in the definition of 
current market value by default in that it rejects the uncertainties that exist in market 
behaviour.  
 
In Australia the debate on valuation theory was continuously stifled by a mindset linking 
valuation methodology with legal rulings. The case of Spencer  (see Murray, 1949; Rost 
and Collins, 1971; Valuation Principles and Practice, 1997 and Allan and Walker, 2007) 
exemplifies this position. The status of the Spencer Case as a statement of valuation 
theory does not withstand even superficial intellectual examination. How a courts rulings 
could be extrapolated for any purpose than that which the court itself is petitioned, has 
never been explained by the valuation profession and in the absence of explanation can 
be assigned as dogma. A possible explanation stems from the elevated status of 
valuations and valuers commissioned and appointed for both taxation and compensation 
disputes. Barristers and solicitors acting on behalf of the parties in dispute would seek the 
most skilled valuers to enhance their prospects of success. Such appointment would carry 
prestige and status, as it would only be in a judicial setting those definitions and the 
methods of assessment would be tested. No other form of examination existed and the 
 18 
 
results would be widely reported within the profession. Additionally there was a strong 
body of judicial opinion that held that valuation was an informed opinion (Inez 
Investments Pty Ltd V Dodd, 1979) and that valuations were not a science but an art 
(Singer & Friedlander Ltd v John D Wood & Co., 1977; Re Leeming and Valuers’ 
Qualification Board, 1982). This possibly assisted the metamorphosis of judicial opinion 
to universal principles of valuation. Judicial procedure and precedence provided an 
intellectual structure on which the profession could build an educational process that had 
the imprimatur of legal authority providing a perceived legitimacy.  
 
Murray (1949) personifies this mindset by his attempt to identify a theory of value as one 
that evolved from the need to administer a country. Murray’s extrapolation of judicial 
opinion was extended to become absolute for all valuations regardless of the intended 
purpose. Rost and Collins (1971) further reinforce this perception. It is one in recent 
times reiterated by the Australian Institute of Valuers and Land Economists in their 
publication Valuation Principles and Practice (1997) and McNamara (1997) who 
dismissed the growing research in the US as a deflection; promoting the embodiment of 
legal precedent as providing guidance to consistent disciplined methodology in valuation. 
McNamara is challenged by Achour-Fischer (1999) who contended that the US has 
provided the majority of intellectual input into the profession for the previous five 
decades, beginning with Ellwood (1947) who integrated modern financial models from 
other disciplines into the valuation profession.  
 
Murray (1949) argued for a need to adopt judicial opinion, rather than neoclassical 
economic theory in order to underpin any working theory. Since the inception of the 
valuation profession in Australia, Murray’s work has had a profound influence; his 
publication was used as the primary text in Australia until the 1970s. His perception of a 
theory of value continues to dominate today. Given its dominance, it is appropriate that 
Murray’s work be reviewed in detail. In doing so it provides a description of the 
arguments within the debate that was in common with the USA and UK debates.  
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Murray (1949) actively promoted a view that Courts formulated valuation theory. In 
doing so Murray confuses the role of a theory of value and a valuation theory. Murray 
quotes support from Friday (1922) who argued that the market did not determine value 
and that the mechanisms of the market were inferior to the practical workings of the 
Court. Murray attempted to promote judicial opinion as theory, whereas Bonbright 
(1937) emphasised a need to delineate definitions of value for different legal purposes, 
such as compensation and tax. He did not claim or propose, as Murray claimed, that 
judicial rulings in relation to valuations should form a generic framework of value. In 
fact, Bonbright highlighted the limitations of adopting a subjective approach to valuation. 
Bonbright is unequivocal in drawing a clear distinction between a judicial need for fair 
price and market value. The very fact that an intelligent valuation of property is out of the 
question without reference to the purpose for which the valuation is desired, indicates 
that the major task of developing the legal theory of valuation rest with specialist 
(valuers) (p.7) Here Bonbright (1937) not only recognised a need for different value 
definitions for different purposes, but appealed to all that it is critical. Bonbright is far 
from promoting a legal definition of value as a generic theory of valuation, witnessed by 
his discussion of concepts of marginal utility, and debating the distinction between 
market value and exchange value.  
 
Murray (1949) equivocates stating that if economic analysis is to come into close touch 
with reality then much attention must be given to empirical verification, particularly in 
the fields where effective analysis is possible. Thus it appears that in this instance Murray 
accepts that if measurement is possible then empirically based valuation theory could be 
developed. In examining the concepts of value and price, Murray (1949) refers to a 
debate between Cassell (1924) and Edgeworth (1924). Murray aligns himself with 
Edgeworth’s normative economic theory of value, dismissing Marshall’s contribution and 
that of subsequent schools of economic thought. Murray’s position is amplified when he 
states that  ….the theory and practice of appraisal owes little to economics and much to 
jurisprudence. (p. 90) 
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Murray, in contrast to Bonbright (1937), failed to acknowledge that the Courts must 
adopt a number of assumptions in order to meet the criteria of an Act and therefore 
required to make decisions, requiring substantial value judgements that are not 
necessarily underpinned by theory. For instance, a Court criterion is to make a just and/or 
equitable decision normally based on the legal concept of ‘fair market price’, often to a 
dispossessed owner (e.g., James Verves Swan Hill Sewerage Authority, cited in Hyam 
1998), where the court is required to find value to the owner. 
 
Nevertheless Murray (1949) did capture the essential components of the debate and the 
philosophical conflict. But Murray failed to recognise that judicial opinion, that has no 
need of a theory, was part of a process to meet legislative requirements designed to 
resolve disputes equitably, and not a process to be extrapolated as theory supporting 
commercial decision-making methods in a market environment where risk is ever 
present. 
 
Wendt (1974) a Professor of Real Estate and Urban Development at the University of 
Georgia and a prolific writer on appraisal issues acknowledged a gradual shift since 
World War II towards a more objective definition of value. In 1974 he chronicled the 
debate as a dichotomy of discourses, comparing those who supported a fair market value 
concept with those who believed that price, as determined by market forces, is the 
determinant of value. As with others Wendt emphasises the rhetorical question of what is 
value, and its abstract use and the confusion over the word. Wendt observes that in 
general terms economists have abandoned arguments concerning the meaning of the 
term value and consider the word to be synonymous with the term market price. (Wendt, 
Real Estate Appraisal, 1972 p.2). Wendt identifies a turning point amongst appraisers 
when the profession redefined the notion of value to ensure that its meaning was 
synonymous with price. In 1983 the American Institute of Real Estate Appraisers 
recognised that methods which determined value using the cost of production approach 
were no longer considered valid, rather this group proposed that land be viewed as a 
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necessary component in the production of goods and services, and should therefore be 
regarded as an intermediate input, with its value determined by its own market forces.  
 
Wendt’s (1974) account  of the evolution of valuation thinking refers to the following 
extract as a bench mark from the Appraisal Journal for January 1946; Why not speak of 
market price obtainable under such circumstances instead of the market value - and use 
value only in conjunction with descriptive words that express the underlying assumptions 
made by the speaker. (p.6) Armstrong (1950) supported this view and called attention to 
the dividing influence of such abstractions as normal, stabilised and mortgage loan. 
Wendt (1974) observed that post World War II literature increasingly emphasised market 
value as a central concept.  
 
Recognition of a need for a separate valuation theory was by Ratcliff (1972). Ratcliff 
viewed the appraisal process as a business problem that involved a decision based on an 
economic forecast demanding a level of confidence supported by a concept of probability 
as defined by Ratcliff (1972). Ratcliff (1972) promoted the acceptance of the most 
probable selling price (p.11 and 60) as a definition. Although not acknowledged by 
Ratcliff, Simon (1960) argued the concept of most probable price in economic thinking. 
Notwithstanding Ratcliff linked the expression of probability as a realistic 
acknowledgement that real estate markets are inefficient and a pragmatic statement that a 
prediction of price can only be confidently made within a bracket or cluster of prices as 
opposed to a single estimate. By implication Ratcliff’s definition acknowledges that risk 
is inherent in real estate markets.  
 
In the US the debate still manifests itself with some property academics supporting 
notions of optimisation or, as referred to in real estate terms, the highest and best use, 
with others supporting the notion of satisficing, that is, the most probable use (Dotzour, 
Gissom, Lui and Pearson, 1990). Greer and Farrell (1983), and Jaffe and Lusht (1985) 
Boykin and Ring (1993) all identified the emergence of two different value theories, 
‘market value’ versus ‘most probable price’.  The word ‘fair’ is often included in ‘market 
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value’ giving traditional definition of ‘fair market value’. The concept of a ‘fair’ market 
and its definition has its origins from the courts interpretation of legislation or judicial 
opinion, therefore inserting its economic foundation in normative economics.  
In Australia the Australian Property Institute recommended definition of market value for 
valuations commissioned for mortgage purposes is “…. the estimated amount for which 
an asset should exchange on the date of valuation between a willing buyer and a willing 
seller in an arms length transaction after proper marketing wherein the parties had each 
acted knowledgeably, prudently, and without compulsion”, (Australian Property Institute  
Professional Practice 2000 p. 21). This definition has been extrapolated from judicial 
deliberations, (Spencer,1907). Such an adoption is to acknowledge legal opinion as a 
theoretical foundation for valuation methodology. This is to attribute a role to the courts 
that they did not seek and one that is almost mystical in its perception. Given the 
legislative restraints imposed on Courts the Judiciary is faced with having to adopt 
assumptions that define a normative economic environment from which courts must 
make a determination, the courts refer to this as ‘value to the owner’. The case that the 
valuation profession benchmarks its definition of value is the compensation case of 
Spencer (1907), in which under the legislation, the Courts were required to find value to 
the owner under conditions in which all parties enjoyed equal knowledge and economic 
conditions were not detrimental to the dispossessed owner. The misplacement of judicial 
opinion and the failure to evaluate research (Rattclif, 1974; Watkins, 2000; Day, 2003) 
coupled with an inability to recognise a need for theory of valuation is manifested in 
inconsistencies and limitations in practice. Greer and Farrell (1983) record that the 
defenders of the traditional definition find solace in its having been generated by the 
courts’ (p. 329).  
 
Waud, Hocking, Maxwell and Bonnici (1992); and Lipsey, Langley and Mahoney, 
(1986); employed elements of price theory, in particular, marginal utility, to underpin 
their research on price variation. Whipple (1995) proposed a valuation theory based on 
positive economics. Kummerow (2002 and 2003) supported the concept of most probable 
price arguing for a statistical definition.   
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2.2 The Knowledge Gap -The Failure of the Debate 
The review of the literature demonstrates that the profession has failed to adopt an 
appropriate theory of valuation which is both empirically tested and capable of explaining 
the methodology used when a valuation is employed as a risk assessment. The knowledge 
gap is amply demonstrated by the profession failing to recognise the incompatibility 
between definitions of fair market value and the purpose for which the valuation is 
required. 
 
The valuation profession is practice driven from which process has emerged, rather than 
theory driven, theory being the need to explain reality. Moreover, any assumptions that a 
theory is incorporated into valuation practice are both incorrect and misleading (Kinnard, 
1966; Smith, 1986; Achon-Fischer, 1999). What exists is a quasi-theoretical paradigm, 
that is, a collection of generally accepted concepts drawn from the field that has been 
subsequently adopted by academics in their teaching with, at best, confusing attempts to 
justify methodology by having a mix of economic theories. This has left considerable 
confusion regarding concepts, theories, and related definitions. A lack of awareness by 
industry groups and the absence of sustained research by property academics to challenge 
misconceptions leaves the question in a state of non-resolution.  
However the literature review does offer a number of propositions to be examined that 
have their foundations in neoclassical economics including price theory and the statistical 
concept of probability all of which acknowledge the existence of risk.   
 
2.3 Development of Three Testable Propositions  
Two pertinent and related questions emerge:  If the existence of price range can be tested 
statistically, can price variation be explained by reference to a variation in market 
behaviour? Can such behaviour be explained in economic terms?  
These two questions culminate in 3 propositions: 
Proposition 1: Real estate markets can be segmented;  
Proposition 2: Price can be inferred from samples of submarket; 
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Proposition 3: Price variation, within a price range, can be measured and explained. 
These propositions provide logical progression to the hypotheses that price theory can 
explain price change. 
 
To gain meaningful economic interpretation, data must be generic to the market segment 
from which the transaction emerges as a first step to isolate and define that market’s 
determinants.  Within a market category the individual properties comprising a market 
will possess a common bundle of attributes that will constitute the characteristics of that 
market. Market forces (Lancaster, 1966) will make an adjustment to a variation in 
composition and intensity resulting in a price variation with the moderate extremes of 
that price variation being able to be identified as that markets price range.  
 
2.3.1 Proposition 1: Real Estate Markets can be Categorised 
An examination of the behaviour of price in a real estate market necessitates the isolation of 
data by market categorisation. Market characteristics are made up of dominant attributes that 
create the demand determinates and its delineation from other markets.  In addition 
categorisation isolates market data from data that is not relevant to the market under study, 
removing possible distortions. Within a market category a cluster of transactions should 
contain a central tendency that is specific to that market, from which a price range can be 
identified along with a consistent pattern of price variation, creating the ability to identify 
those variables that influence price change.  
 
It is common practice by market intermediaries to categorise real estate markets for analysis 
and communication. This occurs in a range of activities from an estate agents advice to 
sophisticated analysis by a property trust analyst. In this context, categorisation is the 
grouping together of substitute properties that share similar static and dynamic attributes 
including proximity to each other and comparable spatial characteristics. Where significant 
variation occurs, markets are categorised into further submarkets. The ability to find a mean 
and standard deviation from a number of transactions that is a representative sample of a 
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population in real estate is well established. For price variation to have economic 
significance that has emerged from a cluster of transactions, those transactions must be 
generic to that market. It is only by segmenting markets into separate populations that results 
have economic significance with the significance lying in the ability to analyse, interpret, 
explain and possibly predict. A real estate market is in statistical terms a population defined 
by its homogeneous characteristics in economic terms its degree of substitutability.  
 
Urban land economists using the concept of substitution with reference to spatial and 
structural distinctiveness advocated identification of housing submarkets in the 1950s and 
1960s. Schnare and Struy (1976) are credited with (Jones, Lsihman and Watkins, 2002) 
developing statistical tests for hedonic models. Others, (Dale-Johnson, 1982; Munro, 1986; 
Watkins, 1998; Day, 2003) have followed their progression using similar statistical models 
to measure market outcomes. These authors provided a definition of substitutable properties 
being those properties possessing similar attributes and attracting similar site use. Fanning, 
Grissom, and Pearson (1994) argued that substitution is a valid test where a sufficient 
number of substitutable properties are clustered together and that such clustering constitutes 
a market. Bourassa and Hoesli (1999) defined differences between submarkets utilizing data 
sourced from Valuations New Zealand’s 1996 census. This holistic study of Auckland 
included a number of submarkets, which could be defined in terms of property type, price, 
and geographic areas. As in previous research principal component analysis was used to 
extract factors from variables (Day, 2003; Dunse, N., Leishman,  & Watkins 2000).  
 
In an effort to find a consensus in the methods used in identification of submarkets, 
Watkins (1998) assembled research that employed statistical models. In doing so Watkins 
et.al (Jones, Leishman and Watkins, 2002; Dunse, Leishman and Watkins, 2000) 
considered economic theories that researchers use to underpin the definitions, concepts, 
and models employed. Watkins (2002) found ample literature supporting neoclassical 
theories to underpin methodology of hedonic house pricing models. Within this 
theoretical tracing Watkins highlighted the influence and application of the concepts of 
Alonso (1964), Lancaster (1966), Rosen (1974), and McLennan (1982). In particular 
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Lancaster’s (1966) concept that demand for real estate is driven by a need to possess a 
composition of attributes represented in an individual site. Rosen (1974) contribution is 
discussed in terms of a specific study of hedonic behaviour to explain price variation of 
heterogonous goods comprising of a bundle of attributes. Watkins noted a universal 
acceptance of McLennan’s (1987) proposition that demand determinates would define a 
real estate market category.  
 
In the construction of their models to find significant statistical differences thereby 
segregating market into market categories, Watkins (2002) observes that the majority of 
research used spatial or structural definitions or a combination of both. There is debate  as 
to the appropriateness of each. Notwithstanding it is likely that a bundle of attributes 
represented in a site that are dominant within a market are interdependently linked by the 
demand determinates. 
 
Watkins (2002) asserted that there is no articulated definition of a housing market and 
little accord on the method of identification. In an attempt to establish at least some 
coherence Watkins constructed taxonomy of submarket definitions and found four 
common definitions of a submarket. Such definitions were based on, structural 
dimensions, spatial dimensions or demand characteristics or a combination. Watkins 
found that of the 18 research papers, 17 provided evidence of an ability to the define real 
estate submarkets although there was little agreement in the methods used. Multivariate 
methods including the application of ordinary least squares, F-test and weighted standard 
errors was the most common test used to assist in the process of classification. On the 
basis of his review, Watkins proposed a three-step procedure for testing for submarkets, 
including the use of spatial and structural dimensions. For example, in order to establish a 
price for a standard dwelling in Glasgow in a submarket, Watkins employed the same 
models described above using price, physical, neighbourhood, and locational 
characteristics. This process required Watkins to identify the dominant attributes that 
were then used as independent variables. Watkins confirmed the use of tests adopted by 
others (e.g. Day, 2003) but on the proviso that models need to recognise structural 
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variations between markets and include demand and supply determinates. Watkins found 
that the inclusion of supply and demand determinants enhances the process. Moreover 
Watkins insisted that models designed to estimate hedonic price function using standard 
regression models must commence with economically sound definitions. Watkins defined 
econometrically areas where the coefficients in a regression equation were significantly 
different, demonstrating market participants were responding differently to property 
attributes. The model also incorporated the Chow test to determine if there is any 
substantial price variation between submarkets. Finally a weighted standard error is 
calculated, for comparison of significant price difference with substitutable dwellings in 
different submarkets. This process enabled Watkins to evaluate the ability of alternative 
spatial, structural and nested submarket structures to describe various outcomes. Here 
Watkins demonstrates by the use of statistical models significant differences between 
markets could be authenticated and therefore segmenting markets into recognised 
categories.  
 
Watkins (2002) findings were inconclusive and qualified his conclusion about 
segmentation by identifying that different definitions of market categories lead to a range 
of results. Nevertheless, results could generally be improved by the inclusion of demand 
determinates, spatial, and structural characteristics. Watkins study demonstrated that by 
the application of many of the standard statistical tests significant differences between 
markets could be demonstrated or proven therefore allowing the segregation of markets. 
Although Watkins was unsure whether findings would apply outside of the Glasgow 
market, Watkins did demonstrate that it is possible to structure models to undertake 
market categorisation for a particular market.  
The employment of statistical methods to define submarkets has also been recognised by 
Bourassa, Hamelink, Hoesli and MacGregor (1997); Bourassa and Hoesli (1999); Dunse, 
Leihman and Watkins (2000); and Day (2003). Although there have been minor 
variations in reported findings, the majority of research supports the proposition that 
submarket can be defined by statistical models. 
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Jones, Leishman and Watkins (2002) concur with Watkins (1998) that early models 
lacked the inclusion of a price variation component.  These investigators observed that 
changes in the stock did not alter the structure of submarkets but influenced price 
equalisation over time and that prices between submarkets were co-integrated, that is 
related to each other over time. They identified evidence that validated the ability to 
identify submarket determinants using price differentials. This research reinforced the 
understanding that market determinants that are specific to a submarket will change over 
time but that this should not preclude the use of hedonic price models.  
In contrast, Bourassa, Hoesli and Peng (2002) observed a high level of concensus 
amongst professionals as to what constitutes a real estate market category (or sub-
market). Their research tested the segmenting of specific market types such as residential 
into submarkets. By applying methods utilized by market practitioners in combination 
with statistical models they improved the accuracy of price prediction. These authors 
employed principal component and cluster analysis to segregate markets. The definition 
used to define markets included: geographic location and/or political boundaries, spatial 
use, physical characteristics, and concepts of substitutability, and equilibrium. These 
investigators concluded that geographically defined submarkets are more suitable for 
practical application (possibly through visual recognition) than those statistically defined. 
Nevertheless their research determined that both methods allowed for the accurate 
identification of submarkets. Principal component analysis is used to reduce 
multidimensional data sets to lower dimensions for analysis mostly used as a tool in 
exploratory data analysis for making predictive models often involving the calculation of 
the eigenvalue of a data set, usually after mean centering the data for each attribute. 
 
Given inconsistencies when comparing research, including failure to recognise that real 
estate markets are subject to constant change, it is unrealistic to expect that research will 
culminate in consistent, let alone accurate, measurements. Notwithstanding this does not 
mean that categorisation cannot occur within an acceptable level of tolerance reflecting 
economic reality. The evidence to support this proposition is strong. Recent refinements 
(Watkins, 1998; Dunse, Leishman and Watkins 2000; Jones, Leishman and Watkins 
2002; Goodman and Thomas, 2002; Day; 2003) on statistical modelling have enhanced 
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the ability to extract meaningful and consistent results that accurately defines real estate 
market categories.  This proposition is supported amongst professionals and academics 
(Bourassa, Hoesli Peng; 2002) where there is a high level of consensus as to what 
constitutes a real estate market category and an ability to partition a market into 
categories and submarkets.  
 
2.3.2 Proposition 2: Price and price variation can be inferred from samples of 
submarket.  
The concept of being able to identify and measure a price range is based on statistical 
probability and inference. Samples taken from a population have a similar central tendency 
or similar skew, as the population and sample variance is relevant to population variance. 
Therefore sample mean and standard deviation allows an estimate of population mean and 
standard deviation. The largest determinant of price change in the majority of real estate 
markets is size variation. For example the bigger the sheep station the bigger the price paid. 
To provide a meaningful price comparison the distortion needs to be removed and this 
requires converting price into a price per meter square, referred to as a unit of comparison.  
This unit of price comparison can then represent the population in terms of price transacted. 
As will be discussed later this filtering allows the identification of the other dominant 
attributes that determine price variation.  
 
Furthermore Kummerow (2002) proposed a mathematical definition of value as the 
estimate of the parameters of the possible price distribution of the subject as at a given 
date (p.1). From a sample of transactions one can infer a central tendency such as a mean 
price of a population. In a subsequent paper Kummerow, (2003) suggested the use of 
statistical analysis to identify the probability distribution of possible price (p.4), using a 
mean and standard deviation from a price sample. Chinloy (1996) utilized similar 
statistical methods in his research into real estate cycles where he measured the variation 
in residential rentals using the mean price estimate and standard deviations to measure 
price change within his sample.  
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Kummerow (2003) discussed the variation of observed price from mean score in 
statistical terms as ‘error’ with the error making a price distribution. The size of the price 
distribution depends on the representativeness of the sample to the population and the 
variation in the attributes represented in each observed transaction.  
 
Kummerow, (2000) argues for a formalisation of Ratcliff’s (1972) concept of probability to 
replace the three methods to valuation cost, capitalisation and sales comparison by 
expressing it in statistical language. The proposition is that there is not one price but a 
probability of distribution of possible prices, thus requiring a valuer to make a ‘density 
forecast’ as apposed to a ‘point forecast’ drawn from a statistical analysis from a cluster of 
transactions. Kummerow advocated inferring a central tendency of mean scores and a 
disbursement using standard deviation.  Kummerow argued that random error results from 
different buyer’s preferences, imperfect information and other variations that are difficult to 
quantify. In support of his position, Kummerow emphasized Rosen’s (1974) concept that 
real estate assets are a heterogenous commodities, within its own a homogeneous market 
category,  that contain a bundle of similar attributes but are varied enough for the market to 
demonstrate a variation in price. Kummerow contended that such variations contribute to a 
price pattern creating a definable price disbursement or a price range for each property. 
 
Benjamin, Jud, and Winkler (1998) examined levels of supply and demand for retail 
space using data from 19 locations as defined by metropolitan statistical areas (MSA). 
Data was distilled to provide mean score measurements, mean effective monthly rentals, 
and standard deviations to measure variations. This method enabled them to identify a 
price range attributable to that market.  
 
Methods of mass valuation make use of the basic techniques of multivariate regression 
analysis. Such models rely on the existence of price disbursement with a central tendency to 
measure price variation. Parameters of the price disbursement in any given market define 
the price range of that market. Chinloy’s (1996) work into real estate cycles examined 
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variation in residential rentals by employing mean score and standard deviations to measure 
price change.  
 
In conclusion, one can argue that there is ample research demonstrating the suitability and 
ability to apply statistical techniques of central tendency and variation to demonstrate price 
ranges. Researchers can identify price ranges from samples of transactions representing a 
price disbursement that identifies price ranges for the market category from which the 
sample was taken.     
 
2.3.3 Proposition 3: Price Variation within a Price Range can be Measured 
This proposition is predicated on the recognition that a real estate market category is 
geographically definable and consists of substitute properties. Variation exists in all 
properties within that market due to the complexity and composition of attributes of each 
property and variations in buyers and sellers willingness to pay or accept a price. This 
variation will influence demand and therefore create variations in prices. Chin (2002) Sirpal 
(1994) Walden (1990) and So, Tse and Ganesan (1996) refer to each attribute that 
contributes to the marginal price variation.  
 
Decomposition of the component parts of price by hedonic models is possible where the 
attributes are largely homogeneous, with homogeneity largely defining market category, but 
is sufficiently heterogenous to allow measurement of the differences. Kummerow (2000, 
2002) discussed the ability of valuers to measure price difference and various models used; 
Kummerow suggests that the heterogeneity of real estate markets requires valuers to 
develop models of price difference. 
 
Kummerow argues that given the variations, omitted variables and omitted measurements of 
errors characteristics of real estate markets, an expected price for each property can be found 
with a standard deviation. But there is the practical problem to find sufficient transactions 
that will satisfy the statistical requirements to make a confident prediction. This position is 
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compounded by the inability to explain price variation due to the imperfect and inefficient 
nature of real estate markets. Kummerow calls these variations ‘random error’ therefore 
having a descriptive formula of Ps = Po ± Σ b (Xs – X0) + e, where S = subject, O = sale and 
e = error. 
 
Whipple (1995) demonstrated that price disbursement represents the varied composition of 
attributes that the market participants make price adjustments for. This variation allows for 
the measurement of variation in price, and hence the decomposition of price, by analysing a 
market’s response to individual attributes. Whipple (1995) and Graaskamp with the 
University of Wisconsin (Pinckney appraisal 1977) list the following models; adjusted sales 
grid, weighting scheme for adjusted sales/rental grid analysis; quality points rating method, 
and regression analysis, all of which fall under the general heading of hedonic price models. 
Björklund, Söderberg and Wilhemsson (2002) offered a working definition of hedonic 
technique as a means for holding the quality of attributes constant when creating a price 
index series for heterogeneous products (p.67). Progressively from the 1920’s statistical 
models were used to measure price behaviour in real estate markets. Biörkund, Söderberg, 
and Wilhelmsson, (2002) credit the first recorded use of the term hedonic price to Court 
(1939) and cite Hass (1922) using multiple regression analysis for price prediction in 
farmland.  
 
Even though the adoption of such techniques occurred within the same time frame they did 
not emerge in concert, but from different research and academic centres. Biörkund, 
Söderberg, and Wilhelmsson, (2002) observed the difficulty in defining a clear progression 
of contemporary economics underpinning the price determinant models. Nevertheless there 
is common acknowledgement that much of the economic foundations were laid down by 
Alonso (1960) Lancaster (1966) and Rosen (1974). Hedonic techniques were regarded as 
synonymous with the use of multivariate regression analysis in the study of real estate price 
behaviour. Chin (2002) credits Ridker and Heming (1967), and Freeman (1979) with 
pioneering the application of hedonic price models in residential markets. Biörkund, 
Söderberg, and Wilhelmsson, Kain and Quigley (1970) also made a significant contribution 
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for hedonic price models application in real estate studies. Such models are favoured by 
academics as the results can be tested and verified within the application of the models or by 
the addition of other statistical tests. 
 
The adjusted sales grid model (for explanation of model see Whipple, 1995) has the ability 
to decompose price and demonstrate the preference of market participants based on 
marginal variation. While the adjusted sales grid model does not use the same statistical 
methods as multivariate regression models, its use is predicated on the same assumptions.   
Lipscomb and Gray (1995), make evident that the two are equivalent under specific 
circumstances. Chin (2002) recorded the assumptions that underpin the hedonics associated 
with such models. Firstly, that they are homogeneous in character. However Chin believed it 
is more accurate to describe real estate markets as a heterogeneous product within a 
substantially homogeneous market, which is to say that the properties were highly 
substitutable. Further Chin noted that real estate markets are sufficiently efficient and that no 
one single or group of participants can influence price and in which transactions are 
conducted in near perfect competition with no restrictions on entry into a market. 
Additionally, Chin argues that markets are free from any artificial constraints that will 
distort market behaviour. Finally, that the volume and rate of transactions are not such a 
significant proportion of the component of the market as to distort it but is representative as 
a sample of the population.  
 
Chin (2002) used three categories of marginal attributes to explain price behaviour: 
Location, Structural, and Neighbourhood and stating that Market Price can be expressed 
as P = f (L, S, N). Chin confirmed that the marginal attribute was revealed by regression 
coefficients. The identification of attributes into three major categories is appropriate as 
most attributes can be defined under these headings for most real estate markets. For 
example a legal attribute such as town planning can be placed under the heading of 
‘Locational’. Any other attribute that cannot be accommodated under such headings is 
not likely to have a substantial influence on price variation, or if it does, will only 
represent an isolated observation that can be easily be accounted for.  
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The problem of precise analysis is due to the synergies involved in property attributes, in 
which ‘the whole (property) is more than the sum of its parts’. Thus the marginal utility of 
any additional attribute is a product of the number and type of pre-existing attributes which 
will tend to be complementary. Consequently it is more difficult to ascertain precisely what 
each attribute contributes individually. It is the difficulties associated with establishing the 
marginal contribution of each property attribute that place a limit on the explanatory power 
of hedonic pricing models. Kummerow (2002) recognises the conflict in the statistical need 
to have a large number of observations and the chance of increasing the variance due to the 
heterogeneous nature of the observations used in the model. Additionally, Kummerow 
(2002) cites random variation in observations and mistakes made in the modelling for price 
difference. Kummerow and Galfalvy (2002) also argue that all pricing models are 
incorrectly specified due to omitted variables and measurement errors when weighting the 
variation between the subject sale and the comparable transactions. It is also likely that there 
is a different bias in each sample again due to the imperfect nature of the market, that is, the 
market participants acting differently, and the variations of the heterogenous nature of the 
cluster of different comparable transactions drawn from the same market.  
 
There is an assumption by some commentators (e.g. Megbolugbe, Marks, Tongue and 
Schwartz, 1991), of a need for market equilibrium. Chin argued, (see also Maclennan 1977), 
that in reality, real estate markets do exhibit imperfections restricting perfect information 
and therefore cannot be in a state of equilibrium. It is likely that constant changes in macro 
economics ensure that real estate markets are in a continuous state of disequilibrium.  
Notably Chin states (2002 p.9) Despite these disputable assumptions, which involve 
substantial simplification and abstraction from complex reality, the hedonic price model has 
been employed extensively in housing research (Ball, 1973;Chau et al., 2001; Freeman, 
1979; Leggett and Bockstale, 200). As astutely observed by Freeman, the data may be 
inadequate; variables are measured with error; and the definitions of empirical variables 
are seldom precise, but these do not render the technique invalid for empirical purpose.  
Application of hedonic models to measure price behaviour in real estate markets has 
resulted in a number of similar papers, (Chin, 2002; Isakson, 1988; McCloskey and Ziliak, 
1996;, Pace, 1998; Whipple, 1995; Wolverton, 1998). Such studies demonstrate that price 
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can be decomposed by inference from past transactions in particular using multivariate 
regression techniques in a real estate market where sufficient transactions allowed statistical 
analysis.  
 
The accuracy of multivariate regression models in defining economic significance that can 
be attributed to a marginal variation in a single variable is questionable due to omitted 
variable bias.  
 
2.3.4 The Tools of Price Theory Explains Price Variation in a Real Estate Market 
Although discussed in educational textbooks and in academic papers there is in fact little 
research into the behaviour of real estate markets to test if their markets conform to the 
concept of price theory and consequently providing explanation of that behaviour. This 
begs the question of what is price theory? The definition offered here for the purpose of 
this discussion is the area of economics concerned with the determination of prices in 
individual markets.  
 
Modern price theory has its genesis in the economic concepts of the neoclassical school 
in which Alfred Marshall (1890) was influential. In defining micro economic theory 
Marshall argued that value theory equated to price with that price being determined in its 
own market. Here Marshall’s explanation was supported by his concepts of supply and 
demand, equilibrium, elasticity and utility, in particular marginal utility. Harberger 
(1991) traced the transformations that contemporised economic theory into two 
components of monetary theory and price theory with price theory evolving into 
microeconomics.  Harberger (1991) believed that definitions of price theory and 
microeconomics are interchangeable. He suggested that the change of name was due to a 
more explicit understanding of macroeconomics and the adoption of the term of 
microeconomics in favour of price theory was to contrast the differences between micro 
and macroeconomics. 
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As a separate academic discipline, early urban land theorisation commenced with Von 
Thunen (1826) who is considered to be the first authority to conduct research into land 
use patterns. Progressively from the early 20th century urban economists (Launhardt, 
1885; Weber, 1909; Predoehl, 1925; Palander, 933; Christaller 1933; Hoover, 1948) also 
used refinements of Marshall’s (1890) achievements in equilibrium reasoning, value 
theory, utility theory, and marginal cost theory to explain urban land use and variation of 
land prices. They progressively developed a collection of land-use theories from which 
emerged locational theory, locational choice, rent bid theory, central place theory and 
spatial structure theory. Using Marshall’s economic theory both Hotelling (1931) and 
Alonso (1960) supported the proposition that real estate markets did conform to 
microeconomics.  
 
Grissom, (2001) traced the evolution of the neoclassical school of economic thought and 
the influence of Ricardian land rent concept and links them to land use - Von Thunen’s 
locational theory. In recent times, urban land economists (Kilenny and Thisse, 1988) 
have provided more detailed research that draws relationships between neoclassical 
economic theory and locational theory, site use and land rents. Locational theory is also 
referred to as spatial theory that is a study of the optimising behaviour of the site users 
with householders maximising utility and firms maximising profit. 
 
Under the generic heading of locational theory, von Thűmen (1862), Marshall (1890), 
Weber (1909), Christaller (1933), Lősch (1939), Alonso (1964), and Rosen (1974) 
described real estate markets from a positive economics perspective. This description 
included extending these theories through to exploring notions of spatial land use through 
to the concepts of competitive advantage. These early researchers, as well as more recent 
urban land economists, such as Kilenny and Thisse (1988) and Grissom (2001), draw on 
classical economic theory, particularly locational theory, and reviewed concepts of 
scarcity, foregone opportunity, equilibrium, marginal utility, and satisficing in order to 
explain land use and price behaviour.  
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The pattern of urban development reflects basic economic forces of demand and supply. 
One demand driver is specialisation of function. Residential users tend to segregate 
themselves by social and economic class, resulting in distinct neighbourhoods with 
highly stratified levels of housing quality. Within commercial, industrial and retail 
precincts there is also notable clustering of like uses. Agricultural activities in rural areas 
tend to demonstrate a similar pattern of clustering. Agglomeration in industrial real estate 
comes close to defining some logic in locational choice as it explains why demand is 
localised and retained by existing local activity with agglomeration offering the ability to 
gain the comparative advantage.  
 
Real estate analysts Boykin and Ring (1993), under the heading of value characteristics 
isolate utility, scarcity and demand as components that influence price. Grissom (2001) 
identified an association between location theory and real estate decisions when referring 
to Andrew’s (1971) model that provides a structural format for research in spatial 
decisions based on the theories of neoclassical economics. Watkins (1998) noted that 
when models used to put markets into categories include demand and supply variables 
then the results are enhanced, providing a link between micro economic and real estate 
market behaviours. 
 
Björklund, Söderberg and Wilhemsson (2002) observed that many of the post Rosen 
(1974) (e.g. Maclennan, 1977), studies have built on Rosen’s concepts that were devoted 
to assessing demand. Importantly these studies progressed into assessments of marginal 
price effect of attributes to which a prediction of price could be made with some 
confidence.  Chin (2002) referred to Rosen’s contribution of hedonic models and their 
ability to measure the influence of utility-affecting attributes. Chin (2002), Sirpal (1994) 
Walden (1990) and So, Tse and Ganesan (1996), inter alia, have extended the concept 
that a variation in price within a price range is a consequence of the variation in the 
marginal difference. In the search for a link between real estate price and land use theory 
Grissom (2001) extrapolated from Ricadian and Von Thunen’s rent theories a link with 
neoclassical economics. Grissom views Alonso research as encapsulating the paradigms 
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of Ricadian and Von Thunen in an understanding of real estate price structure. Grissom 
employed models that used components of price theory such as spatial scarcity, pricing 
interdependency, equilibrium, and utility to demonstrate this linkage. Grissom also 
introduced the concept that rental variation is a measure of scarcity and productivity, and 
can be explained by recognised economic thought. Grissom also brought the concept of 
marginal economics as a way of presenting an explanation of price behaviour. 
 
It is clear that many of the concepts and definitions are interchangeable. An example of 
this is Marshall’s (1920) development of the term ’elasticity’. Again it is suggested that 
price change in real estate market behaviour can be explained by locational theory and 
the central place theory.  The concept of the rent bid relationship or the rent bid curve is 
a demonstration where price is treated as a dependent variable with distance being the 
dominant independent variable. Distance is a determinant of demand - as distance 
increases demand dissipates. The model provides a measure of location sensitivity or 
elasticity of price in real estate markets by this attribute that is demand determinant. This 
phenomenon is also explained by the central place theory. Muth (1969) highlights the two 
major findings: as distance from a CBD increases, the price of residential property 
decreases, this is a negative exponential relationship, and the per capita demand function 
for housing is linear in price. Gyourko and Voith (2001) in their paper establish that in a 
real estate market price was highly elastic when it came to testing the change in the 
intensity of site use or density. Their concept was that price was determined by locational 
theory in which marginal utility theory was likely to explain price variation.  
 
Scarcity is an economic concept used in both macro and microeconomics to describe that 
resources are finite. Here economists explore the notion that the reality of scarce 
resources forces choices and the consideration of alternatives. In this context Locational 
Theory can be used to explain the choice among alternative locations. Locational Theory 
defined by Von Thünen (1826) is where firms and householders are considered to be 
optimisers. Firms need to make a choice of location driven by an attempt to establish 
sustainable competitive advantages. Scarcity in real estate is derived from the spatial 
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fixity of real estate and its individual location in urban and rural spatial patterns, which 
generates spatial competition. The cost of the locational decision will be driven by input 
price, that is, the price or cost of accommodation as opposed to the benefit offered by the 
location. Levels of supply and demand for that accommodation will establish the price 
paid. For the site user, price will determine the locational advantage verses the cost 
benefits and the consideration of alternatives.  
 
Central Place theory developed by Christaller (1933) can also be placed under the 
heading of scarcity. Kilenny and Thisse (1988) discuss how urban economists use models 
based on scarcity through a need to make choices based on alternative geographic 
locations. They relate Marshallian theory with spatial behaviour, particularly with that of 
firms who seek a competitive advantage. Grissom (2001) discusses the application of 
marginal productivity models and provides a mathematical model that allows land rent to 
be identified as a supply price based on relative scarcity.  
 
Smith and Kroll (1989) linked together the concepts of optimisation and marginal utility. 
Using a hedonic model via a cluster analysis they sought to identify how rental 
optimisation was attained with marginal utility preference.  Smith and Knoll’s (1989) 
research illustrated the existence of price elasticity, as there was a willingness by tenants 
to pay more or less for selected amenities. Their paper employed three economic 
concepts: elasticity, optimisation and marginal utility, which together were used to 
describe the price behaviour of a residential rental market. 
 
Wolverton (1998) in his studies into reliance by valuers of Normative Paired Sales 
Adjustment, argued with results that property attributes exhibit diminishing behaviour as 
apposed to a constant or linear adjustment in price suggested diminishing marginal price 
was a more appropriate description. 
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Wolverton (1998) argued paired sale adjustment methods used by a majority of valuers fail 
to measure the actual price adjustment made by market participants. The process is to find 
two properties recently sold that have similar attributes, but where there is a significant 
difference in one attribute common to both properties. Wolverton uses examples of size and 
view that diminishes or is absent. Here, Wolverton is weighting the intensity of an attribute 
in which the degree of intensity influences price paid. Wolverton concludes that this 
relationship is not linear, but one that is most likely incremental. Wolverton, linked Alonso’s 
(1964) consumer theory with choice of site location, to the allocation of household income 
and choice of amenities to maximize utility being constricted by income.  
 
2.4 Summary 
The literature review highlights that the profession has not appreciated a need for a 
working theory of valuation and an understanding of a need for a theory and that such a 
lack of an appreciation is not unique to Australia. The lack of which has blurred the 
recognition the application of inappropriate theories that are incompatibility with the 
purpose of the valuation and value definitions rendering the conclusion incoherent. 
Therefore a primary conclusion of this research is a need to adopt an appropriate theory 
of valuation that has its foundations in positive economics. One in which the mechanics 
of price theory, in particular diminishing marginal price, underpins the methodology and 
explains the prediction of price.  
 
There is an abundance of sound economic theory from Marshall (1920) through to 
Alonso (1960); Lancaster (1966) and Rosen (1974) supported by research (Bond, Seiler 
and Seiler, 2002; Wolverton, 1998; Watkins, 2000 and Day, 2003), demonstrating 
diminishing marginal price is capable of explaining price variation. The issue is how 
much can be explained therefore determining its suitability for adoption as a valuation 
theory or a component of such a theory.  
 
 41 
 
Neoclassic economics theoretical foundations are predicated on the same economic 
behaviour being identifiable in all markets and explainable by reference to such theories. 
Watkins,(2000); Wolverton, (1998) and Day, (2000), results demonstrate  that similar, if not 
identical, microeconomic forces influence price variation in the real estate markets they 
studied.  It is therefore a reasonable expectation that price behaviour in most if not all real 
estate markets should be similar to those results extracted by others from the market they 
examined in their research.  
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CHAPTER 3:  NEED TO VALUE REAL ESTATE, ROLE OF THE 
VALUER AND METHODS OF VALUATION 
Real estate provides accommodation for human activity in which the rights to own and or 
possess accommodation are traded in a market environment. Its distinction from other 
commodities is defined in economic, legal and financial terms.  
 
Graaskamp (1981) defined real estate as being defined generally as space delineated by man 
relative to a fixed geography, intended to contain an activity for a specific time. To the three 
dimensions of space (length, width and height), then real estate has a fourth dimension – 
time for possession and benefit. This can be referred to as space-time characteristic. The 
space –time concept is illustrated by the terms; apartment per month, motel room per night, 
square footage per year, and tennis court per hour (p1). 
 
Real estate is a composition of attributes that can be categorised as either static or dynamic. 
Static attributes refer to its fixed location and its relationship to other locations, referred to as 
linkages, and the physical structures on the site. Dynamic attributes refer to the emotional 
response that a site elicits in terms of aesthetics, status, prestige, and anxiety, plus off site 
environmental influences.  
 
Graaskamp (1972) refers to real estate’s dynamic interface that creates a further set of 
relationships. These include political authorities that define site use through planning 
requirements and utility providers such as power and water.  Few, if any, other tradable 
commodities have such characteristics dedicated to the provision of accommodating human 
activity in which the rights are traded in their own distinctive market.  
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3.1.1 Economic Distinction 
The demand to occupy real estate to meet the needs of individuals, business and, institutions 
creates an economic value. In this context Greer and Farrell (1983) refer to real estate as an 
intermediate product with its worth driven by a derived demand. These authors refer to real 
estate markets having the economic characteristics that fall between monopolistic 
competition and oligopoly, that is the market participants conform to price searching 
behaviour, with the shifts or intensity of the demand a response to the marginal benefits that 
the individual sites offer. Here the buyer or tenant will adjust their bid according to the 
benefit. In common with all markets such demand creates a supply response with price 
being constantly adjusted towards equilibrium. From these market mechanisms the 
economic worth of the rights to ownership and possession, are traded.  
 
Property rights are traded in their own markets with the characteristics of the market and the 
technique of marketing and transactions influenced by the market category. The market’s 
location is defined geographically with the site use defining the distinctive manner and 
method in which property interests are traded.  This is a representation of specialisation, for 
example interests in commercial properties are traded by commercial enterprises with the 
negotiations conducted by commercial real estate agents acting as intermediaries. Such 
intermediaries will develop specialised skills and knowledge that they will retail to the 
participants in that market with fees being transactionally driven. 
 
Whipple (1995) addresses the economic characteristics of real estate under the four headings 
of immobility, large economic units, durability and scarcity. Immobility distinguishes real 
estate from most other asset classes, as does its large capital cost. By its fixed position real 
estate sites will have a variation in location which will influence the nature and mix of some 
of the major attributes including the economic, social, cultural, aesthetic and political 
influences.  
 
Real estate markets are a component of a regional and national economy and therefore 
influenced by changes in these economies. Chin (2002) suggests that real estate markets are 
continuously adjusting to equilibrium where price range is adjusted according to variations 
in supply influenced by changes in national and regional economies. This combined 
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imperfect characteristic of real estate markets ensures that risk is always present. Risk is 
further heightened by the large capital cost of real estate and need to use debt funding for 
acquisition, significantly increasing the exposure to risk. 
3.1.2 Legal Distinction 
Initially the formal recognition of ownership and transactions provided the Crown and later 
Governments to tax land holdings, referred to as Land Tax. However as economies 
developed so did the community have need to transact interests in land. Such transactions 
also demanded the need for legal recognition of ownership with the rights of occupation. 
The evolution of Common Law, was based on judicial precedence from which the Law of 
Contract emerged to create certainty in the transactions. Certainty came through the ability 
to gain the support of the Crown and later by inference the government through the courts. 
The legal ability to trade these rights assisted in creating the economic and financial 
characteristics of real estate. The support of the court led to the growth of land being suitable 
for securing debt. As economies became more dynamic so did the spatial use of real estate, 
examples of this is high rise residential development, shopping centres and industrial estates. 
As financial markets became more sophisticated so did methods of trading of interests in 
real estate. Where Common Law proved to be inadequate to meet those changes statute laws 
were enacted through both state and federal parliaments. A good example of this is the 
Corporation Law that regulates the legal structure of Property Trusts and their method of 
trading units in the trust. 
 
Emerging community awareness of the impact of the changing role of real estate with more 
intense spatial use created political pressures that progressively brought about laws to 
regulate the nature of site use. Such laws have gradually eroded rights from the owner in 
response to a growing recognition of protection of the rights of a community and other 
stakeholders. Laws were enacted to provide rights to create easements to supply services, 
rights by government to acquire land and provide compensation and town planning 
regulations governing site use. More recent Acts create obligations involving retail tenants 
rights (Retail Leases Act 2003) and marketing methods that cannot be employed in the sale 
of real estate (Fair Trading Act 1999). Whipple (1995) refers to this legal characteristic of 
real estate as an institutional characteristic (p.4). It is this legal environment that creates 
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many additional legal dimensions that are as a whole peculiar to real estate often requiring 
the assistance of skilled legal practitioners.  
 
3.1.3 Financial and Commercial Distinction 
It is the legal rights and the ability to trade and transfer those rights, ownership and 
possession that creates the commercial and financial distinction between real estate and 
other assets. The ability to secure a high level of debt, as does capacity to secure incomes by 
lease agreements over extended periods of time, often in terms of years, are two commercial 
distinctions that other assets do not enjoy to the extent that real estate does. The ability to 
offer real estate as security for a loan is almost universal and one that imposes legal 
liabilities to meet interest payments and the repayment of debt. These features expose real 
estate to market risk, financial risk, and business risk. These risk components are graded by 
risk rating groups as is the management of this risk if held in listed, financial and investment 
entities.   
 
In commercial and accounting terms real estate is treated as a non-liquid asset and referred 
to in corporate financial statements as a fixed asset as the commercial view is that real estate 
is not readily tradable as say shares in a listed company, therefore, signifying the risk of 
realisation due to the time involved in realising the asset.  
 
3.2 The Need for Real Estate to be Valued and a Valuer’s Role  
Professions emerge where the tasks fall outside those skills held by the vast majority of 
people. Such specialisation is a demand response and a demonstration of the division of 
labour in an economy. Initially the demand for valuers was to value real estate to level land 
tax and rates for government agencies. As real estate attracted interest for both debt and 
equity funding so did the need to assess the price an individual interest in real estate would 
attain in the event of a need to recover funds. It is in this context that Ratcliff (1972) refers 
to a valuation as a response to resolve a problem in a decision-making sequence. The 
demand for such skills is that a valuation is a proxy for a sale and a need to provide 
confidence upon which decisions can be made and one that is likely to discourage disputes. 
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The need for skilled property people arose due to the degree of difficulty that required 
specialisation of skills. The difficulty is making an assessment with imperfect market 
information in which the results, the process and methodology can be supported 
intellectually. As sophisticated investment vehicles and financial instruments developed so 
did the need for assessing assets represented in a balance sheet or a prospectus. An example 
is mortgage industry that has both increasing fiduciary and corporate governance obligations 
with similar requirements made on the managers of other investment vehicles that seek 
investor’s support. 
 
Some statutes do make a requirement regarding professional attributes when appointing a 
valuer to complete valuations for government authorities. Conversely there are no statutory 
specifications for commercial valuations however the appointment of valuers will fall under 
the due diligence requirement of corporations or similar entities. In Australia the 
commercial convention is to appoint those with academic qualifications endorsed by the 
Australian Property Institute, who are members of the Institute and have the necessary 
experience and can demonstrate a competence in a particular field of valuations. 
 
In Victoria the need to represent valuers grew from the members within the Real Estate 
Institute of Victoria. Later it was recognised there was a need to establish a separate body to 
create a distinction between the real estate agency industry and one dedicated to the 
valuation profession. These professional institutes took on the role of education that was 
later transferred to recognised educational bodies. Similar professional bodies were founded 
at similar times in the UK, USA and Canada. 
 
Reference to literature used in the teaching of valuation states clearly that judicial findings 
are the fundamentals that underpin the principles, practice, skills and methodology (Rost and 
Collins, 1972; Valuation Principles and Practice, 1997) used in the education of valuers for 
all valuations. Putting aside this distortion of judicial opinion, the development of valuation 
skills and methodology has adopted many of the skills and methodology from other 
professional disciplines and practices.  The task of valuation is multidisciplinary including 
facets of finance, accounting, economics, including urban economics and law. 
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Valuations are regularly carried out for the rating and taxing of real estate and a limited 
number are done for the purpose of deciding a dispute, often before the courts or tribunals. 
There are a limited number of valuations carried out for insurance purposes by valuers.  
However the bulk of valuation carried out for commercial purposes are for mortgage 
purposes. A growing number in both volume and importance are valuations used as part of  
the due diligence process in acquiring real estate as an investment through a range of 
investment vehicles such as listed and unlisted property trusts. 
3.3 Instructions, Purpose and Value Definitions  
The valuation process is commenced with instruction from a client which will state the 
purpose of the valuation, with some clients defining the definitions and process to be used in 
the assessment of price. If definitions are not provided the valuer will provide such in the 
valuation report as a statement of the assumption or basis on which the valuation is 
predicated. 
3.4 Procedures, Methods and Models of Valuation 
The objective of a valuation is to make a creditable prediction of price, supported by market 
behaviour from which an explicit statement is made from implicit evidence of market 
behaviour. The process of arriving at an assessment requires three functions, analysis, 
interpretation and prediction. Formats, procedures and methods have been subject to a range 
of recommendations all with their own variation and emphasis.  
 
Australian Property Institute Professional Practice 2000 Manual make the following 
recommendations as matters to be considered. 
• Valuation Summary 
• Introduction 
• Land and Title  
• Location 
• Site Description and Services 
• Town Planning 
• Statutory Valuations and Charges 
• Improvement  
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• Environmental Matters 
• Comments on the Property 
• Basis of Valuation 
• Tenancy Details 
• Valuation rational or Approach 
• Market Review or Summary 
• Risk Analysis 
• Valuation 
• Qualifications and Disclaimers 
 
Other recommendations adopt the concept of a decision process to resolve a problem in their 
format design. Graaskamp (1977) in Appraisal of 25N Pinckney plotted contemporary 
appraisal methods demonstrating a valuation procedure suggesting the following valuation 
model as a process. 
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Exhibit 1 The Appraisal Process AIREA textbook The Appraisal of Real Estate  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: The Appraisal Process AIREA textbook 
 
 
 
 
 
 
 
Definition of the Problem 
Preliminary survey and appraisal 
Data program 
General data 
Regional 
City 
Neighbourhood 
 
Specific data 
Title 
Site 
Improvements 
Data classification and analysis in 
Cost Approach Market data approach Income approach 
Indicated value 
Indicated value 
Indicated value 
Correlations of value indicators 
Final estimate of value 
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Whipple (1995) makes an adaptation of the above as a refinement and one that he believes 
suits Australian conditions. 
 
Exhibit 2 The Appraisal Process AIREA textbook Valuation Process 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Whipple Property Valuation and Analysis (1995) 
Problem Analysis 
Definition of Value 
 
Data Programme 
Property Analysis 
   Physical Attributes 
   Legal/Political Attributes 
   Locational Attributes 
   Psychological Attributes 
   Environment Attributes 
Alternative Uses 
Effective Demand Competitive Supply 
Most Probable Use Selection 
Most Probable Buyer Profile 
Choice and application of Valuation Method 
Data Satisfactory ? No Yes 
Select 
Normative 
Valuation 
Method 
Inference from Past 
Transactions 
Most Probable  
Buyer Simulation 
Review and Adjustment for Special Factors: 
   Apply Alternative Method as Check 
   Check data Reflects Value Definition 
   Review assumptions 
   Sensitivity of Results to assumptions 
   Check Results to Assumptions 
   Check all Crucial Issues Addressed 
Final Value Estimate 
Transactional Zone 
Most Probable Price 
Limiting Conditions 
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Lusht (1997) in Chapter 1 provides the following; exhibit 3, as being representative of the 
problem solving process  
Exhibit 3    Lusht Appraisal Process 1997 
   Description of the Problem 
 
 
 
   Subject Property Analysis 
 
 
   
Application of relevant Appraisal Approaches  
 
 
    
   Reconciliation of Value estimates  
 
 
 
 
 
Source: Lusht  Real Estate Valuations Principles and Applications 1997 
 
All three processes have a common sequence in the analysis and interpretation of data to the 
prediction of price. All three incorporate the three most common methods, sales comparison, 
cost and income approach to arrive at a prediction of price and its reconciliation. 
 
The method of valuation will be determined by the purpose and the definition of value 
provided or chosen to attain the purpose of the valuation and the interest in the property to 
be valued. If the purpose of the valuation is due to a dispute as to compensation to be settled 
by the courts, then the relevant legislation will provide a definition of value or market value. 
Identification of property  
rights to be valued 
Definition of value Date 
of value 
Limiting 
conditions 
Location Expected or highest and best 
use 
Property specific  
characteristics 
Income Cost Sale Comparison  
Appraisal report 
Final value estimate 
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Where a valuation is commissioned to assess the security offered for funds secured by a 
mortgage, the methodology is determined on how the funds can be recovered by the 
mortgagee. In Victoria this falls under the Sale of Land Act 1962, and is normally covered 
under the mortgage agreement. Under this Act the most appropriate method is for the 
mortgagee to sell the property to recover funds.  Therefore the purpose of a valuation sought 
by a mortgagee is to address the question; ‘can that market which the property is a 
component part support the recovery of funds’. The Sale of Land Act 1962, imposes a duty 
of care on the mortgagee to recover the maximum possible that includes the mortgagor’s 
equity.  
 
3.4.1 Market Inference  
With implications discussed in the above paragraph, the preferred methodology must be 
embedded in market inference. That is to say, what price can be inferred from markets 
behaviour.   
 
Lusht (1997) states the sales comparisons approach is predicated on two assumptions; 
market price is acceptable evidence of market value and that the properties that are 
substitutional properties will sell for similar prices in an identifiable price range. These 
assumptions presuppose that a market has both depth and resilience. That is to say the 
market has depth in participants, in which sufficient transactions occur to sustain price levels 
and tolerate the recovery of funds. 
 
The chronological process in the analysis of sales transactions commences with the 
identification of the market of which the property is a component.  Kummerow (2002) 
describes a valuer’s task as; 
a) Choosing which sales are best to use to infer price 
b) Identifying price-affecting characteristics that differ between sales and the subject 
property 
c) Estimating the dollar value of the differences for each pair-wise comparison of the 
subject sale 
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d) “Reconciling” to give a single price estimate, where indicated values of the subject 
from different adjusted comparable sales are not identical.(p. 2)  
This is to assemble recent transactions of comparable properties to the subject property that 
are substitutional but sufficiently varied to allow the decomposition of price by that markets 
response to a variation in the attributes. Therefore, allowing a component of price to be 
allotted to each of the major attributes. This decomposition of price can be used in the 
various price models.  
 
Under the label of market inference, Whipple (1995), “Pinckney” appraisal demonstration 
by the University of Wisconsin (1977), and Lusht (1997) list the following models; matched 
pairs adjusted, sales (transactional) grid, quality points rating method, and regression 
analysis. All these methods have their variations that have emerged from different academic 
centres. Lipscomb and Gray (1990) list four methods of market derived adjustment 
estimates. Lusht (1977) separates the sales comparisons approach into;  
(1) direct sales, using matched pairs  
(2) direct comparisons using statistical inference, and  
(3) sales comparisons using regression analysis. On the three Lusht (1997) critiques 
 
3.4.1.1 Direct sales comparisons. 
Dominant choice of valuers necessitating small sample of transactions requiring a large 
measure of subjective judgement to provide a single estimate. The method is known by a 
number of titles such as Normative Paired Approach, or Matched Pairs or Paired Sales 
Analysis. Under this heading Lusht includes Adjusted Sales (Transaction) Grid. The word 
Transaction is placed in bracket in this paper to denote that the model can also be used for 
rental transactions. 
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3.4.1.2  Direct sales using statistical inference.   
Objective method. Providing a price prediction with a confidence range on either side of the 
prediction but requires a large number of comparable sales transactions to form a 
representative sample. 
 
3.4.1.3 Sales Comparison Using Regression Analysis.  
Again requires a large number of observations (sales transactions). Growing application in 
mass valuations and has the advantage of providing a price estimate, price range within 
confidence intervals and explanation. 
 
Whipple(1995), Colwell, Roger and Chunchi (1983) include sales (transactional) grid, with 
the latter identifying a variation of three models or methods; Additive Dollar Adjustment 
Method (ADAM), Additive Percentage Adjustment Method (APAM) and Multiplicative 
Percentage Adjustment Method. Application of these methods is based on a markets 
response to variations in the composition of attributes that exhibits a relationship. Colwell, 
Roger and Chunchi (1983) found confusion in respect of the analytical foundations of 
various adjusted grid methods in appraisal literature. Nevertheless they found all were based 
on hedonic price function and the selection of one over another based on the nature of the 
hedonic function. Their conclusion was that given some conditions there could be some 
marginal preference to the transactional grid. Other variations (Lipscomb and Gray; 1990) 
Matched Pair Mean Adjusted Difference, Matched Pair Regression, Matched Pair 
Differences Regression and Multiple Regression Analysis. Lipscomb and Gray, (1995) in a 
comparison between Paired Data Analysis and Multiple Regression concluded that it was 
possible using a large number of observations to reduce the standard errors of the 
coefficients estimates. But this was offset by the potential of bias resulting from model 
specification and outlying data. However that real advantage existed in its estimates being 
market responsive. With regards to Paired Data Analysis the paper found that with sufficient 
data the process was model free but required additional market information to make 
secondary adjustments. In contrast Wolverton (1998) called into question the application of 
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Paired Data Analysis as the process failed to account for the diminishing nature of attributes 
on marginal price adjustment, treated such as linear. 
 
All the models have hedonic principles in that they use market behaviour; they emulate the 
behaviour of market participants that results in a price or a cluster of prices from which a 
price is inferred. The variations have emerged from centres of real estate studies and 
represent a divergence dynamics or a refinement. 
 
3.4.2 Income Method 
With investment type properties there is often difficulty in finding sales of comparable 
properties. Properties such as high-rise office towers are so different in their size, design and 
configuration that it is difficult to draw any meaningful comparison. In the absence of or in 
harness with market inference there is market simulation (Ellis 1976). This method 
simulates or mimics the behaviour of buyers and sellers when making calculations to buy or 
sell based on financial criteria. This ability is predicated of the ability of real estate to attract 
two incomes rental and the realisation of equity. The ability to simulate comes from the 
analysis of leasing and sales transactions in which financial relationships between income 
and value or selling price are measured with the results expressed in ratios and percentages. 
The importance of such results lies firstly in the ability to compare the financial performance 
of various properties and secondly to construct financial models that can calculate price that 
is market sensitive. 
  
Financial models based on market simulation are relevant where a property is leased or 
capable of being leased and there is an absence of sales transactions from which to draw an 
inference of price. Additionally if the results of the prediction of price can be compared with 
market inference therefore acting as a check. Where there are discrepancies the valuer will 
carry out an audit seeking explanations. 
 
The mimicking of this behaviour is to adopt models used by market players. These models 
can be from the most basic, such as the capitalisation of income as used by many investors 
through to sophisticated models that discount income streams to calculate present values, net 
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present values and internal rates of return. These latter models although used by many 
institutional investors are not commonly used by all but provide useful refinements for the 
analyst. The calculations and formulas used in these models will include yields and discount 
rates but also will reveal rental rates, operating costs, vacancy levels etc, from which a 
comparison can also be made as well as providing a prediction of price. Importantly such 
models will measure risk in the risk-return equation. When these models are used in a price 
prediction role the markets allowance for risk can be extrapolated into the models as an 
adjustment of risk. 
 
3.4.3 Cost Method 
The cost method of valuation falls under the heading of inference from normative economic 
models. Ostensibly this is a calculation of the cost of replacement and can be and often is 
misleading and therefore has extremely limited application. 
 
3.5 Which Method is Superior 
A valuation for mortgage purposes or the need to assess the equity component of a real 
estate asset is prefixed on the assumption of a need to recover funds by the sale of the 
property in the event of default or the need to realise the equity. To recover funds the 
property will be sold in that market which the property is a component part. Therefore it is 
imperative that the methods chosen mimic that market behaviour. That is the predicted price 
reflects market behaviour and the methods used are capable of explanation therefore 
embedding the process in positive economics. 
 
The question as to which of the market inference models or methods is superior will be 
dictated by the market type, characteristics of the property and the amount of data 
available for analysis. In a commentary Lusht (1997) observed that direct sales 
comparison is subjective, that is the application of this model is often based on an 
extremely limited number of transactions from which a prediction is made that cannot be 
supported by scientific principles and therefore has a high opinion component and is 
subjective. Advances in computer technology and greater availability of data facilitate the 
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application of statistical models in particular, regression analysis. Although increasingly 
used in mass valuation for such applications as the rating of property by taxing 
authorities, regression analysis is not the preferred choice of most valuers. This is 
possibly due to the need to acquire statistical and computer skills.  
 
Lusht (1997) noted regression analysis has the ability to predict price with a bracket of 
values accompanied by 90% or 95% probability and explain value, however this ability is 
rarely realised. Lipscomb and Gray (1990) found that in reality all sales prices are 
influenced by factors other than the dominant attributes. Price variation will be dependent 
on the relative strength of the market participants and the quality of market knowledge of 
each participant, which is interaction of the forces of microeconomics. However such 
influences are difficult to measure unless a valuer has an intimate knowledge of the 
transactions. In subsequent research Lipscomb and Gray (1995) found that under 
equivalent conditions results are likely to be similar, but observed that equivalent 
conditions are unlikely and sourcing matching properties difficult. In addition they 
observed that given sufficient data the standard errors of the coefficients would be 
reduced therefore providing more supportable results, but that care needs to be exercised 
in the choice of data to avoid distortions. Conversely Kummerow and Galfalvy (2001) 
conclude that the principal of large data sets is not valid in that increasing variance, 
omitted variables and measurement errors will distort the advantages of large data sets.  
Their study proposed that the solution is a trade-off between different errors. Although 
not intended this dialogue is a reflection of the evolution of the adoption of multiple 
regression into valuation practice. The major criticism of regression analysis is the 
inability to produce accurate results. This inaccuracy is a result of mismatch in the 
precision demanded by the model and the imprecise nature of the market data used in the 
model. Not withstanding the model has a number of strengths. Initially it demands a 
through analysis of a markets’ behaviour to identify and measure the influence of the 
major attributes on price variation as it tests the assumptions valuers make when 
weighting the influence of attributes (Isakson, 1998). Further, the model does provide a 
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scientific measure of statistical correlation and influence not provided by other models 
demanding accountability by explanation, removing subjectivity. 
 
3.6 Choice of Methodology 
Choice of methodology will be dictated by the client’s instruction and the purpose of the 
valuation. In addition the characteristics of the real estate, its market type and the data 
available for analysis will also determine the methodology and process. However the choice 
will also reflect the competence and skill of the valuer. 
 
Bonbright as early as 1932 found it necessary to stress that the appropriate method will 
depend on the purpose of the valuation and that purpose and methodology should be 
compatible with the instructions and the definition of value directing the most appropriate 
method or methods.  
3.7 Conclusion 
A mortgagee calls for a valuation on the assumption it maybe necessary to recover funds by 
a forced sale. Consequently a valuer must use market inference to measure the mortgagee’s 
ability to recover funds from that market. Nevertheless mortgage funds are often secured by 
non-residential investment type properties where it is often difficult to find sufficient and in 
some situations any comparable properties with recent sales transactions. Here it is not only 
appropriate but also desirable to use market simulation models.  
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CHAPTER 4:  ACCURACY OF VALUATIONS 
4.1 Introduction 
The inherent difficulty in a valuer’s task is in making a precise prediction from implicit 
information gathered from an imperfect market.  
 
The behavioural characteristics of a real estate market are greatly influenced by a wide range 
of variables with many of them unknown and, when known, difficult to measure with any 
certainty. Price will vary according to the perceptions of buyers and sellers of a property’s 
position in a market. These perceptions will be influenced by the nature and composition 
attributes, prevailing economic condition and the history of recent price behaviour, creating 
a situation where a property has a price range in which a number of probable prices exist. 
Given these considerations the question to be addressed is the degree of accuracy that is 
possible. This question is a vital one as the potential for financial loss is considerable when 
the volume of valuations and the amounts involved is contemplated. Therefore the question 
of accuracy must also be a risk component. The need for accuracy necessitates a 
measurement of accuracy and by implication a benchmark expectation of accuracy posing 
further examination of what is the incidence of inaccuracy and why inaccuracy occurs. 
 
Where the question of negligence was at issue Courts debated the predicament of accuracy 
has been debated and, by way, of resolution referred to a valuer’s assessment being that 
borne out of an informed opinion. The profession has been willing to adopt this position as a 
matter of convenience as it avoids scientific analysis and blurs the issue but, in doing so the 
results of valuations are inconclusive.  
 
The Courts and other judicial processes have been critical of valuation standards, methods 
and processes (Re Leeming and Valuer’s Qualification, 1982; Temby W.A. Royal 
Commission into the Finance Broking Industry, 2000). The Commission  raised the question 
of accuracy in the context of professional standards, Temby in his observations was scathing 
in his criticism of valuer’s skills and application. The Courts have developed the concept of 
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a margin error (Singer and Friendlander v John D Wood & Co) in the understanding that an 
assessment of value cannot be absolute nor precise in that the act of valuation is more 
analogous to an art and not that of a science (Carrigan D, 1999). Outside such judicial 
processes the question of accuracy has created little debate or research in Australia, with 
most of the debate centring on the standards, methodology and quality of reports  (Barrentt 
and Newell, 1990). 
 
A study of listed trusts provides an insight into the securities’ markets reaction to the 
question of valuation accuracy. It is the habit of these markets to regularly discount the unit 
value against the reported net valued assets (Langfield-Smith and Locke, 1989). Such a 
practice can be viewed as a recognition that the assets supporting the security if sold would 
be sold in an imperfect, plus a margin to allow for valuation inaccuracy. This practice of 
discounting is common in the UK and USA with allowances for capital gains tax 
expectations and other potential variations such as the ability to realise funds in a depressed 
market. One of the results of the property crash of the late 1980s was for the Federal 
government to declare a moratorium on the redemption of units by management for 
investors held in property trusts. At this time the debt gearing was low, ranging around the 
35% level and additional borrowing would have been a practical solution except debt 
providers, banks, were reluctant to accept the valuations provided to property trusts. 
Langfield-Smith and Locke, (1989) suggest that it is the influence of the management of the 
trust to have properties valued as high as possible. The question is how much this influence 
distorts the expected normal inaccuracies through market inefficiencies.  
 
Although the courts view valuations as an opinion they have attempted to grapple with the 
question of accuracy. In the benchmark case, Singer & Friedlander v. John D. Wood (1977) 
Watkins J. refers to the permissible margin of error being 10% either side of a value that 
may eventuate.  
 
Some academic studies have sought to define the level of expectation in the question of 
accuracy. Parker (1998) refers to an industry survey in which the users of valuations 
indicated that an error level of 5% -15% was realistic. The measurement of the accuracy of 
valuations is fraught with problems including but not exclusively, the choice of 
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methodology, time when the valuation was completed, changing market dynamics including 
its depth and resilience or lack of and constant shifts in equilibrium. In Australia there 
appears to have been only four studies that had any statistical basis to their analysis of 
valuation accuracy, e.g. Newell and Kishore, (2002); Parker (1998); All studies were 
exceedingly limited and highly qualified, none were holistic and consequently could only 
give a hint as to the accuracy of valuations. In an extremely small sample Parker (1998) 
refers to a case study where a portfolio of seven investment properties, two commercial, two 
retail and three industrial were first valued and then sold by tender for an amount totalling 
$105.2 million. The sales results and the valuations were then compared with a result of an 
arithmetic average of 3.2% and a weighted average of 2.5%, which is an exceptional result. 
However although not commented on, in such a situation it is likely that the valuations were 
used as a reserve price and it is likely that the valuations would have been accessible. In a 
larger sample Newell G and Kishore, (2002) of 218 commercial properties with a value of 
$15.5 billion in Sydney NSW the Valuer Generals records and the Commercial Property 
Monitor were compared over a 10 years period 1987 – 1996, with allowances made for 
changed market conditions and timing by the use of the Property Council of Australia 
indices. The results quoted after adjustments were 2% of the entire portfolio. Results were 
also given by category, both with and without adjustments with a range of results from 2% 
to 11%. It is unclear if the results were given property by property therefore allowing the 
errors to neutralise the outcomes. The result of the distribution does give some indication of 
the disbursement with the range between 5% and 20%. The following table is extracted 
from the Newell and Kishore (2002) paper and is summarised by totalling the office and 
retail components of the original table. 
 
Table 4.1 Distribution of Absolute Percentage Difference 1987-96: 
 
Difference 1987-96 1987-89 1990-93 1994-96 
0-5% 40% 40% 40% 42% 
5-10% 25% 19% 20% 33% 
10-20% 26% 29% 29% 20% 
>20% 9% 11% 11% 4% 
 100% 100% 100% 100% 
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Source: Newell G and Kishore R , (2002) The Accuracy of Commercial Property  
Valuations page 8 
These results indicate that in the area of absolute percentage difference there was an average 
inaccuracy of greater than 10% over the 10 years of some 34%. On a portfolio of some $15 
billion this represents $5 billion. 
It was not made known how and under what conditions the sales were made, e.g. tender, 
private sale or auction, particularly the information provided to the purchasers.  If the 
properties were held in a publicly listed entity valuations could be included in the annual 
reports. 
 
Crosby (1999) in an address to the World Valuation Congress assembled and reviewed all of 
the known research into valuation accuracy and those studies referred to here. Hutchison 
(1996) research was a study of 446 valuations on 214 commercial properties that had a 
component of office, retail and industrial in 14 locations across the UK in which the 
predictions were rental and sales price. The comparisons were between valuations not 
valuation verses actual sales. It was found that the overall variation was 9.5% with a 
standard deviation of 8.6%. 
The following results also were attained. 
Table 4.2   Valuation Variation 1995: 
 
 Rentals Sales Price 
% Variation 
from Mean 
Office  Retail Industrial Office Retail Industrial 
<10 47 (57%) 55 (70%) 40 (57%) 53 (74%) 54 (73%) 41 (60%) 
< 20 21 (25%) 18 (23%) 17 (24%) 17 (24%) 13 (18%) 22 (32%) 
< 30 10 (12%) 5 (6%) 2 (3%) 5 (7%) 3 (4%) 3 (4%) 
< 40 5 (6%) 0 1 (1%) 0 1 (1%) 2 (3%) 
< 50 0 0 1 (1%) 0 1 (1%) 0 
< 60 0 1 (1%) 0 0 0 0 
Total 83 79 70 72 74 68 
 
Source: Crosby (1999) Valuation Accuracy, variation and bias in the Context of Standards 
and Expectations page 14 
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Although the results are interesting they are not a test of the accuracy of valuations when 
tested in the market. Two other studies quoted, Diaz and Wolverton (1999) Young and Graf 
(1999) were again comparing the variation between valuations, not with actual sales. 
 
Possibly the most indicative analysis was by the commercial firm of Drivers Jonas in the 
UK. This firm conducted a study over the period of 1988 to 1997 in which time three studies 
were presented. This was a study of some 1,442 properties where at least two valuations had 
been completed within two years prior to the sale of the property. The initial 1988 study 
found that valuations were capable of 93% of the price attained. The 1990 revised study 
examined the years 1982 to 1988 and added a further 2,384 transactions. By 1997 there was 
a further four studies with a total of some 8,500 transactions. These studies indicated the 
following results; 
Table 4.3   Driver Jonas Results: 
 
% Variation % in that variation 
+/- 10% 30% 
+/- 20% (including 
the above 10%) 
67% 
Greater than 20% 33% 
 
Source: Crosby (1999) Valuation Accuracy, variation and bias in the Context of Standards 
and Expectations page 15 
 
Matysiak and Wang (1995) carried out a study using commercial data from JLW for which 
317 properties were selected at random. These transactions took place between 1973 and 
1995 with valuations taking place 6 months prior to the sale. These results were; 
Table 4.4   Matysiak and Wang's Results: 
 
Average undervaluation 21.1% 
Average overvaluation 11.5% 
Absolute error 16.7 
Average error 6.9% 
 
Source: Marysiak and Wang (1995) using data base of JLW 
In a preliminary study Baum, Crosby, McAllister and Gray, (2000) summarised the findings 
of Diaz (1990a; 1990b); Diaz and Hanz, (1997); Diaz and Wolverton, (1998) into the 
question of why inaccuracies occurred. A series of studies were conducted where valuers 
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simulated their procedures. It was found that they: failed to follow procedures in which they 
had been trained; do not examine all available information; are influenced by the 
knowledge of other persons valuation when valuing in unfamiliar locations; inadequately 
adjust from their previous appraisals in performing current valuations (p. 14). 
 
In a study of residential appraisal and lending issues, Lentz and Wang (1998) quote the USA 
House Committee on Government Operations report, Impact of Appraisal Problems on Real 
Estate Lending, Mortgage Insurance, and Investment in the Secondary Market, (1986) that 
concluded faulty and fraudulent appraisals were an important contributor to the losses 
suffered by the federal government in its deposit insurance and guaranteed home mortgage 
programs and that they played a crucial role in weakening major financial institutions. (P. 
12) 
 
Aritage, Irons and Skitmore (2007) from a number of independent studies that encompassed 
Adair (1996) , Blundell and Ward (1997), Brown (1985) Brown (1998), Crosby et al. 
(1998), Daniels (1983), Diaz and Wolverton (1998), Drivers Jonas and IPD (2000), Hager 
and Lord (1985), Matysiak and Wang (1995), Miles et al. (1991), Newell and Kishore 
(1998), Parker (1998) and Webb (1994, provided a useful summary. They grouped  the 
studies into three categories of variability analysis; gross difference, net difference adjusted 
for time, and the variability between valuations. These researchers redefined the notion of 
valuation range from a judicial bracket of 5% to 10% to a more logical definition that 
absorbed all possible values but one that allowed the defining of the expected limits i.e. 
+10% to –10%. 
4.2 Conclusion 
The issue of valuation accuracy has never reached a definitive conclusion and is not likely to 
due to the plethora of economic and statistical variables plus the question of standards of 
skill, knowledge and experience of those who carry out valuations. The studies referred to 
would tend to indicate that there is an expectation of a level of accuracy of between 5% and 
10% but this perception verses a the results of limited research indicating wider margin or 
error of a 30% chance of an error of a 20% variation. Although this area of research into 
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valuation accuracy is extremely limited and demands more attention, what research there is 
indicates that accuracy in valuation is problematic.  
 
Such a conclusion must call into question the use of single estimates. Further the findings of 
research quoted on standards skills demands attention, as the issue of the quality of some 
valuations must shift the valuation itself into the area of risk. 
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CHAPTER 5:  INFLUENCE OF JUDICIAL DETERMINATIONS IN 
PROPERTY VALUATION 
5.1 Introduction  
Valuers will be appointed to act for parties that are in dispute over the worth of real estate 
for which there is a variation in the amount offered and claimed for compensation, or where 
there is a dispute as to the value of real estate for the purpose of tax or raising rates.  Under 
various State and Commonwealth legislation Local, State or the Commonwealth 
governments have the right to tax, rate or acquire real estate. In the case of acquisition there 
is a legal obligation to pay compensation. The other area of law where valuers are likely to 
have an involvement is where a valuer is sued for damages due to negligence under 
common law.  
 
In compensation cases the legislation provides for the courts, when petitioned by a plaintiff, 
to decide amounts of compensation to be awarded in a dispute as to the worth of real estate 
acquired. Recent Acts attempt to give some direction to those who have responsibility to 
decide a dispute.  Nonetheless in early legislation the courts found a need to interpret 
sections of some Acts requiring the judiciary to make assumptions by  which a hypothetical 
sale of a property takes place. Hyam (1997) provides an example in the deliberations of the 
Privy Council in the Minister for Public Works v Thistlewayte, where their Lordships take 
into account abnormal circumstances in which land was being acquired when the price of 
land was subject to government controls. These assumptions are often articulated as 
concepts such as the willing buyer willing seller, and are used to achieve the intention of the 
relevant Act allowing the judiciary to arrive at a determination that is supported by a set of 
assumptions that provides a logical progression. Having established such concepts or 
opinion they become a precedent and are often referred to in later judicial deliberations 
involving similar disputes therefore reinforcing their adoption as a judicial principal. Hyam 
(1997), provides such an example where he refers the deliberations of the High Court in 
which Dixon CJ, Williams and Kitto JJ in the Commonwealth v Arklay, the Justices stated  
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It is a familiar rule which in Australia was authoritatively formulated in Spencer’s case 
(1907) (p.309).   
 
These precedents became established principles by which valuers were obliged to embed 
into their definition of value if they wished to gain the support of the Courts. It was these 
judicial concepts that were incorrectly adopted as the intellectual anchor of valuation 
principles throughout Australia for all valuation (Rost and Collins, 1975) and again 
reiterated in the Australian Institute of Valuers and Land Economist publication Valuation 
Principles and Practice (1972). These definitions, by extension became a proxy for valuation 
theory regardless of purpose, being the precise situation Bonbright (1937) cautioned against. 
Bonbright recognised that it was a distortion, if not a corruption to extrapolate a set of 
judicial opinions formulated for resolving a dispute into an environment where the purpose 
is different and where the assessment is not compensation but commercial and one subject 
to changing economic forces.   
5.1.1 Facts of the Spencer Case 
The Spencer case Spencer v The Commonwealth in the High Court of Australia 1907 
occurred as a dispute concerning the amount of compensation payable when the site was 
compulsorily acquired by the Commonwealth of Australia for defence purposes. At that 
time the Russian – Japanese war was in progress and there was a fear of invasion by Russia. 
The location was considered appropriate to establish defence facilities to defend the port of 
Fremantle. The site, owned by Charles Spencer, consisted some five-hectares of vacant land 
situated in North Fremantle on a sandy peninsular formed by the Swan River and the Indian 
Ocean. 
 
Ability to acquire the site fell under the Property for Public Purposes Acquisition Act, 
1901 under the then new Australian Constitution, section 51 (xxxi). There were two 
hearings, the first was heard before Mr. Justice Higgins. The Commonwealth offered 
Charles Spencer $5,282 (converted to $ value by rate of $2 for each pound). 
Subsequently Charles Spencer under the provisions of the Act sought compensation of 
$20,000.  
 
 68 
 
The Court was required to decide compensation on `just terms' and in doing so in this 
case arrived at the `Spencer’ definition of fair ‘market value’. This concept has its 
beginnings in the Middle Ages previously referred to as `found in the doctrine of 
justum pretium'. Although the perception here in Australia was that this concept was 
unique to Australia, these concepts as discussed later, have their first recorded use in 1892 
involving compensation cases in the USA.  
 
The case centred round a wide discrepancy in the amount claimed and the valuation 
principles from which the assessment was made to arrive at ‘fair market value’. The 
Commonwealth offered Spencer $5,282 and Spencer claimed compensation of $20,000.  
Spencer’s first application was made in 1905 to the High Court of Australia before Mr 
Justice Higgins who heard evidence of values from $4,000 to $16,800. These variations 
resulted from a dispute as to the most appropriate site use that ranged from industrial 
through to residential housing.  Spencer paid $2000 for the site in 1882. Justice Higgins 
awarded compensation of $4,500. Spencer appealed the decision. The appeal was made in 
1907 before Chief Justice Griffith, Justices Barton and Isaacs. In their deliberations the 
Justices adopted a number of concepts with the concept and definition of value being 
central. Taking place was the first debate in Australia on the question of value and by 
extension market value, but as is often over looked, under the terms of the Act. Griffith, CJ, 
question whether Justice Higgins had properly addressed this issue. The following quotes 
became the recognised as given the test of fair market value. 
 
Griffiths, CJ: “In my judgement, the test of value of land is to be determined. Not by 
inquiring what price a man desiring to sell could actually have obtained for it on a given 
day ,  i.e., whether there was, in fact, on that day a willing buyer, but by inquiring: 
"What would a man desiring to buy the land have had to pay for it on that day to a 
vendor willing to sell it for a fair price but not desirous to sell?"  
Isaacs, J., elaborated this test; "To arrive at the value of the land at that date, we have, 
as I conceive, to suppose it sold then, not by means of a forced sale but by voluntary 
bargaining between the plaintiff and a purchaser willing to trade but neither of 
them so anxious to do so that he would overlook any ordinary business 
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consideration. We must further suppose both to be perfectly acquainted with the land 
and cognisant of all circumstances which might affect its value, either 
advantageously or prejudicially including its situation, character, quality, 
proximity to conveniences or inconveniences, its surrounding features, the then 
present demand for land, and the likelihood as then appearing to persons best capable 
of forming an opinion of a rise or fall for what reasons so ever in the amount which 
one would otherwise be willing to fix as to the value of the property”. 
 
In another part of the judgement, Isaacs J. stated; "that regard must be paid to the 
most advantageous purpose for which the land was adapted". 
The appeal resulted in a payment to Spencer of $6,164.24  
5.1.2 Critique   
The question is why the valuing profession adopted the test for ‘fair market value’ as 
formulated by the justices in Spencer for all valuations regardless of the purpose.  
Professional authorities such as Murray (1971), Rost and Collins (1975), the Australian 
Institute of Valuers and Land Economist publication Valuation Principles and Practice 
(1997) have promulgated the adoption of such tests of fair market value. In recent times 
Allan and Walker (2007) in the Australian and New Zealand Property Journal in an 
article on 100 Years Since Spencer with the sub heading Case was decided: Still Good 
Law, (p.174) have supported the continuation of such a test.  
 
There is no satisfactory answer to this question except the speculation offered by Greer 
and Farrell (1983) who suggest that the “defenders of the traditional definition find 
solace in its having been generated by the courts’ (p. 329)”. Further there is no evidence 
that the judiciary ever intended judicial opinion to be extrapolated into valuation 
principles or theory for all valuations, except where the litigants sought the support of the 
courts.  
 
Whipple (1995) was the first to carry out any insightful analysis of the judicial 
deliberations of the Spencer Case that were progressively extrapolated into 
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valuation principles. In his analysis Whipple also states that it was never the 
intention of the High Court for the Spencer Case to be used as a value definition. 
Whipple contrasts the need by the court to find compensation in a pragmatic manner 
based on a range of hypothetical assumptions to achieve a result as defined by the 
relevant Act. However Whipple cites the problem as a failure by the profession to 
recognise “When definitions are cited approvingly by the courts, the rule of 
precedent sets them in stone so that they pass unchallenged. The upshot is their 
adoption by habit rather than by analysis.”  (p. 83). Hyam (1997) also appears to be 
aware of the problem where he offers an interpretation in regard to the Spencer case 
(1907) “That the expression used by the members of the high court in that case was 
‘value not market value”’ (p.309). There is evidence that the judiciary seeking to act 
equitably to a dispossessed owner, in that what they must assess is value to the owner 
as opposed to market value.  Further in his interpretation of the judicial deliberations in 
the Commonwealth v Arkly, Hyam (1997) concludes that  “It will be seen in this passage 
the High Court treated the test laid down in the Spencer’s case (1907) 5 CLR 418 as being 
an appropriate test to determine “the value of land to the owner” (p.309). It would appear 
there were some debates within the judiciary as to how to arrive at value to the owner 
within the interpretation of various Acts. Hyam draws attention to the effect of different 
provisions in various acts where acts specifically provide a delineation of component of 
value that when totalled allow the courts or the minister to provide for value to the owner. 
 
Whipple examines the logic of Griffith, the Chief Justice, as articulated in his 
deliberations and finds that Griffith was satisfied that the amount awarded by Justice 
Higgins represented the market value of the land acquired. But Whipple interprets 
Griffith’s later comments as not being satisfied that the question of value was 
addressed. Whipple’s conclusion on this point is that what Griffith is seeking is an 
assessment of value as interpreted by the need to compensate. 
 
In his examination of the tests applied by the three Justices in the Spencer case Whipple 
uses the economic template of normative economics verses positive economics. 
Whipple concludes that the definition of fair market value used by the Justices was a 
mixture of both normative and positive definitions but with the weight of tests falling 
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into the normative economic theory. It would be unfair to imply a criticism of the 
Justices using such an economic template by which to judge their decision as the 
Justicies had inherited an agenda set by legislation. However Whipple observes that the 
“failure (by the valuation profession) to distinguish between normative and positive 
economics definitions of value has arguably caused as much mischief in valuations as 
Keynes attributes to economics.” (p. 83).  
 
It is important to note that the valuation profession has made no response or given any 
recognition of Whipple’s critique. 
5.2 Cases Involving Negligence 
It would be more appropriate to examine the precedents set by the court in cases which 
involved negligence. Of all the cases reviewed, none appeared to discuss the question or 
definition of market value. However a number of court cases refer to the principal `of an 
acceptable margin of error', Sutcliffe v Thackrah 1974 1ALL E.R.. “Valuation of 
land by trained competent and careful professional men is a task which rarely if ever 
admits of precise conclusion so there is an acceptable margin of error". This would 
seem to imply that the courts have adopted the concept of an imperfect market under such 
proceedings. 
 
In a later United Kingdom case Singer & Friedlander Ltd v John D Wood & Co., in the 
Queen’s Bench Division, 3 June 1977, Justice Watkins found the following; “As Mr. Ross 
said, valuation is an art, not a science." the judge goes on to state; "Pinpoint accuracy in 
the result is not, therefore, to be expected by he who requests the valuation. There is, 
as I have said, a permissible margin of error,
-
 the "bracket" as I have called it. What 
can properly be expected from a competent valuer using reasonable skills and care 
is that his valuation falls within this bracket. The unusual circumstances of his task 
impose upon him a greater test of his skill and bid him to exercise stricter discipline 
in the making of assumptions without which he is unable to perform his task; and I think 
he must beware of lapsing into carelessness or overconfidence when the market is riding 
high. The more unusual the nature of the problem, for no matter what reason, the 
greater the need for circumspection. " 
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Here the judge acknowledges the `pinpoint' accuracy is an unreasonable 
expectation. Further that a valuer should possess the skills to make a prediction that 
falls within the bracket, but skills based of an art not those developed scientifically. 
However the justice believes the valuer should be cognisant of prevailing market conditions 
and the ability of these conditions to be sustained or the likelihood of change.  
 
In the Royal Commission into the Finance Broking Industry 2000 Ian Temby Q.C. makes a 
comment under General Conclusions: 
  
7. failure to adequately state the risks associated with the development projects 
that could result in the stated value not being realized; 
 
8. statements regarding present or anticipated market conditions or 
likely demand that were unsupported by any stated evidence; (P.333) 
 
Temby considers it is one of the duties of a valuer, when valuing for mortgage purposes, to 
bring to the clients notice the level of risk that debt funding could encounter or a change in 
market conditions that could threaten the recovery of funds.  
 
5.2.1 Consequences of the Spencers Case 
The status of the Courts and their authority has by design and legislation, been 
unchallenged. This status is required if the Courts are to carry out the role in the community. 
In the past, their influence was heightened as the judiciary represented a large portion of the 
community's intellectual capital. The lack, by those outside the Courts, to have a complete 
understanding of the role of the Courts has lead to a misplacement of its role leading to a 
misinterpretation of the findings and opinions of the Courts that the Courts never intended. 
Whipple (1995) refers to this as failures by valuers to understand the role of the Courts and 
to both comprehend and distinguish the difference between normative economics and 
positive economics. This inability allowed judicial opinions that formed the test of ‘fair 
market value’, where risk was not in question or to be measured, to find its way into 
definition of value where the purpose of the valuation is a measure of risk for the recovery 
of funds in a market environment.  Not only was this position not challenged it as such it 
became dogma reinforced by Rost and Collins (1975), two large authorities in the valuation 
profession with their first addition in 1971 and the last reprint in 1996, by the profession in 
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their publication Valuation Principles and Practice (1997) and again by Allan and Walker, 
(2007). 
 
The use of the judicial definition is inappropriate where a valuation is employed as an 
assessment of risk as it is at conflict with the purpose. The normative definition of “fair 
market value” fails to recognise the reality or probability of the predicted price being 
realised. In this context the definition fails to identify or communicate the imperfect and 
inefficient characteristics of a real estate market where the recovery of funds is expected. 
Further the definition and the need to make a single one point prediction masks the degree of 
difficulty and the presence of market risk should the recovery of funds become necessary. 
This lack of acknowledgement fails to transfer the risk to the provider of the debt.  
Consequently the risk remains with the valuer and the valuer’s underwriter of professional 
indemnity, providing the mortgagee with an underwriting of any losses. 
  
However the Courts have found (Corisand Investments Ltd v Druce & Co. UK 1978) where 
a valuation for mortgage purposes failed to recognise market risk and omitted to draw this to 
the attention of the client, the valuer had failed in the proper exercise of his or her 
judgement. The case quoted above is a benchmark in judicial thinking recognising the 
existence of risk in real estate markets.  
 
5.3 Other Countries 
Bonbright (1937) devotes a number of chapters to the problem of extrapolating the 
judicial tests for ‘fair market value’. Bonbright’s conclusion is in the following 
statement. “The very fact that an intelligent valuation of property is out of the question, 
without reference to the purpose for which the valuation is desired, indicates that the 
major task of developing the theory of legal valuation rests with the specialists in those 
particular fields of legal economics which give rise to the necessity of appraisal. Thus, 
only the person with a firm grasp of the theory and practice of public-utility regulation is 
competent to discuss the concept of value for rate-making purposes; while only the 
expert in public finance is qualified to pass on the proper basis of valuation for tax 
purposes. But while these specialists should have the last word on the subject, they will 
 74 
 
be seriously handicapped in their judgments unless they have at their command 
comparative studies of valuation for various purposes, in which emphasis is laid on the 
contrasts and similarities between the value concepts applicable to different fields." 
(p. 7) 
The perception here in Australia is that the concept of 'willing buyer willing seller' 
that emerged from the Spencer case is incorrect as evidenced by Bonbright (1937) who 
refers to court cases in the USA as early as 1892 with Kansas City, Wyandotte & 
Northwestern R. R. Co. V Fisher, 40 Kan. 17 at 18, 30 Pac. 111 (1892). Plus ayear 
after the Spencer case 24 Calor Oil & Gas Co. V Franzell, 128 Ky. 715 at 735, 100 S. W 
328 at 333 1908. With regard to the ‘willing buyer willing seller’  refers to the concept 
as a judicial test of value. 
 
5.4 Conclusion 
As far back as 1937 Bonbright in clear unequivocal terms warned that the adoption 
of a value definition must be compatible with its purpose. The consequences of the 
Spencer Case is a persistent use of an inappropriate value definition, ‘fair market 
value’ in which the ‘willing buyer willing seller’ and ‘perfectly acquainted’ tests are 
used that has been extrapolated as a value definition in most if not all valuations 
regardless of the purpose. The definition fails to acknowledge the existence of risk. 
When used in a valuation employed as a measure of risk in the recovery of funds 
the process is corrupted between the definition and the assessment.  
 75 
 
  
CHAPTER 6:  HYPOTHESES AND DATA 
6.1 Purpose of the Chapter 
The aim of this chapter is to test if real estate markets conform to microeconomic theory. 
Empirical testing was used with data from the Moorabbin industrial market which has 
homogenous characteristics with limited major attributes and a definable geographic 
location. The extent and quality of the information relating to the market’s participants 
provides a measurement of the influential variables enabling the examination of the 
hypotheses.  
 
6.2 Hypotheses  
Can price variation within a price range be explained by the standard tools of price 
theory?  
The use of multiple regression analysis is appropriate to test for statistical difference 
allowing the examination for economic difference. 
 
The null hypotheses, The independent variables have no statistical significant impact on 
price variation. Alternatively if this is rejected, that is: there is significant difference then 
it can be said that independent variables have a significant impact on price variation 
therefore validating the theory. 
The hypothesis was tested using the‘t’ statistic for any significance using 95% confidence 
level. 
A logical arrival at the testing of the hypotheses required ratifying three propositions; 
Proposition 1: real estate markets can be categorised;  
Proposition 2: price and price variation can be inferred from samples of submarkets; 
Proposition 3: that price variation within a price range can be measured. 
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Research that addressed these propositions was reviewed in Chapter 2 therefore that 
analysis is not repeated here. 
 
6.2.1 Description of Data Base in Study 
Data was sourced form the author’s own business Hamilton Lawson Pty Ltd and Kevin 
Nixon Real Estate Services Pty Ltd both local industrial estate agents in the Moorabbin 
industrial area for the period between 2006 - 2007. Data used in this study consists of 102 
industrial rentals transacted in lease negotiations in the geographical area known as the 
Moorabbin industrial area, (See Appendix A.). This market, as with most real estate 
markets, lies between the economic classification of oligopoly and monopolistic 
competition, in that both buyers and sellers display price-searching behaviour. In these 
transactions the tenant represented the demand side of the equation with owners the 
supply side. The market was free of any artificial government influence and ownership 
was not restricted nor held by any one dominant landholder.  Analysis of the data 
provided patterns and trends in price behaviour with a central tendency allowing 
measurement. Vacancy levels and shifts in the price range indicated that the market 
constantly adjusted to levels of supply and demand. Price variation occurred within a 
price range indicating competition for those premises that contained more sought after 
attributes indicating the behaviour of diminishing price variation as suggested by 
Wolverton (1998). 
 
This initial sample of the population was later refined to a sample of 97 observations in a 
total population of 853 factories. In an industrial location a proportion of the population 
will include non-industrial activities necessitating criteria for filtering so that the final 
observations are close as possible to being substitutable.  
 
6.2.1.1 Market Characteristics 
The industrial rental used in this study emerged from transactions that occurred in the 
Moorabbin industrial market. This is an industrial hub located 22 kilometres southwest 
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from the Melbourne central business district. The area was zoned for industrial purposes 
due to its unsuitability for residential accommodation in the late 1950’s. Early town 
planning, building and civil engineering regulatory requirements failed to take into 
account the need for provision of adequate servicing such as rain water run-off from large 
areas of roofing and hard seal external surface areas and provision for ample car parking. 
The market had experienced steady development over four decades. The profile of 
industries accommodated in this area, (shown in the following table 6. 1) matches the 
profile of the Melbourne metropolitan profile. Following table reflects the profile of the 
industry that occupies the industrial accommodation in the Moorabbin industrial area. 
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Table 6.1    Moorabbin Industrial Profile: 
 
Source: Australian Bureau of Statistics (1998)   
Manufacturing No. % 
Food and Beverage 44 4.96 
Textiles 21 2.37 
Clothing and Footwear 40 4.51 
Wood products and Furniture 120 13.53 
Paper Products and Publishing 93 10.48 
Chemicals, Petrol and Coal Products 42 4.74 
Non-metallic mineral products 16 1.8 
Basic metal products 12 1.35 
Fabricated metal products 140 15.78 
Transport equipment 52 5.86 
Other machinery and equipment 176 19.84 
Miscellaneous manufacturing 131 14.77 
 Wholesale 887 100 
General Wholesalers 2 0.28 
Timber merchants 11 1.52 
Builder, hardware dealer 78 10.8 
Farm, construction wholesalers 13 1.8 
Car parts wholesalers 26 3.6 
Professional equipment 16 2.22 
Business machines 34 4.71 
Electrical equipment 78 10.8 
Machinery and Equipment wholesalers 103 14.27 
Petrol products 6 0.83 
Iron and Steel merchants 5 0.69 
Scrap metal merchants 5 0.69 
Mineral wholesalers 6 0.83 
Chemical wholesalers 26 3.6 
Stock and Station agents 6 0.83 
Wool buyers and merchants 2 0.28 
Cereal Grain wholesalers 1 0.14 
Farm produce wholesalers 10 1.39 
Meat wholesalers 2 0.28 
Small goods, dairy produce 5 0.69 
Fish 5 0.69 
Fruit and Vegetables 2 0.28 
Confectionary and Soft Drinks 3 0.42 
Liquor merchants 5 0.69 
Tobacco producers 2 0.28 
Grocery 19 2.63 
Menswear 3 0.42 
Ladies and Babies wear 9 1.25 
Foot wear 3 0.42 
Textile Products 24 3.32 
Household appliances 11 1.52 
Domestic hardware 16 2.22 
Furniture wholesalers 16 2.22 
Floor covering 7 0.97 
Photographic equipment 3 0.42 
Jewellery, Watches 6 0.83 
Toys and Sporting Goods 18 2.49 
Book and Paper products 37 5.12 
Pharmacy and Toiletries 24 3.32 
Smash Repairers 74 10.25 
  722 100 
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Market participants included owners, occupiers, tenants, developers and investors. This 
industrial area covers some 300 hectares and accommodates 722 businesses, creating a 
critical mass with an associated infrastructure providing a locational advantage.  
 
In common with most real estate markets there was sufficient information available 
through local market intermediaries i.e. local real estate agents to for the market 
participants to be reasonably informed therefore providing a plausibly efficient market. 
 
Properties that comprise the market area are relatively homogeneous, ranging in size 
from 200 square meters to 2,000 square meters, of ground level construction, either brick 
or concrete walls and metal roof cladding, with most constructed from the 1960s to the 
1980s and of dull and unattractive appearance. Such homogenous properties allowed a 
high degree of substitutability. In the more recent years new estates were developed 
offering choice of additional features in an attractive landscaped environment. 
 
Rental transactions are more numerous than sales transactions, providing a high number 
of transactions to constitute a representative sample of a population that was largely 
homogenous, but with sufficient variation in attributes that was reflected in price 
variation. The high volume of transactions also meets the criteria for accuracy in multiple 
regression models allowing a measure of statistical variability. The bulk of transactions 
fall within a range of 200 square meters to 450 square meters, (see figure 6.1.) in a 
confined geographic location assisted in avoiding distortions in the observations. 
Included in this study was data spanning transactions from 1965 to 2005, the number of 
transactions each year would vary from a rate of three to ten per month. 
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Figure 6.1 Transaction Vs Size: 
Source: Hamilton Lawson Pty Ltd 2006 - 2007 
Scatter plot, Figure 6.2., provided a snap shot of price patterns and price variations, 
influenced by the bundle of attributes represented in each individual property from which 
the price was transacted.   
 
Figure 6.2  Scatter Plot of 2006 - 2007 Rentals as Transacted in Lease Agreement: 
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Source: Hamilton Lawson Pty Ltd 2006-2007 
The scatter plot clearly demonstrates that the weight of demand is focused on the smaller 
factory that confirms the profile in Figure 6.1. This extended vertical clustering 
concentrated on the smaller tenancies reflects the price variation within that market. With 
market participants demonstrating preferences for industrial accommodation with added 
value attributes that provide a benefit or a variation in the negotiation strength of the 
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parties.  Figure 6.3. uses the unit of comparison of a rental per metre square to provide a 
history of rental movements from 1965 to 2005.  
Figure 6.3. Rental Movements Moorabbin 1965-2000 
Source: Hamilton Lawson Pty Ltd 2006-2007 
Rental expressed as a price per meter square is in common with all commercial and 
industrial markets and used as a reference in negotiations. As such the unit of comparison 
substantially removes the influence of size, by which participants can compare the value of 
other attributes.  
 
From previous studies conducted by Hamilton Lawson it was found that the cost of rent 
when compared with an industrial tenants total costs, represented less than 2% indicating 
that the cost of occupying industrial premises although subject to strenuous negotiations 
was not a large expense item. The terms and conditions of the lease agreements 
negotiated were common using standard industry documentation with the term of a lease 
varying only between one to three years. 
 
The location, demographics, size and profile of this market render it highly suitable for 
the purposes of research into the factors that drive price variation within a price range.  
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6.2.2 Data Analysis 
6.2.2.1 Dependant Variable 
The dependant variable is a rental that was transacted to provide the right to occupy 
industrial accommodation for a defined period. The rights and obligations were defined 
in a standard Real Estate Institute commercial lease agreement that contained standard 
terms and conditions. Such agreements allow regular adjustment to the rentals so as to 
reflect market movements. 
 
The scatter plot, see Figure 6.2. demonstrates a cluster of variation in rentals paid, 
expressed in terms of rental per square metre per annum, for industrial accommodation of 
similar size. This is a demonstration of price variation within a price range which reflects 
demand preference by the bidder for individual accommodation. The variation is a result 
of a variation in the composition of the attributes in each individual site and the 
bargaining strength of each party to the negotiations.   
 
Selection criteria by tenants disclosed in negotiations demonstrated a ranking of location 
and then size as initial filters, with the criteria of location measured in terms of locational 
advantage. However transactions that took place within the one location rendered the 
influence of location irrelevant, as opposed to location in terms of exposure.  
 
The influence of size was dictated by the tenants manufacturing or processing function. 
Once a tenant assembled alternative substitutes the cost benefits of other attributes then 
influenced the negotiations. The homogeneous nature of industrial properties in one 
location provided the analytical benefit of a small number of major attributes or 
independent variables.  These remaining attributes were examined as to their relevance 
and included, exposure to major arterial roads, access, quality of accommodation, quality 
of location, technical function or obsolescence, aesthetic appeal and age. Within these 
attributes it was anticipated there would be difficulty in measuring individual influence. 
Age equated also to technical function or obsolescence, such as roof height that has 
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increased over time, creating benefit of optimising storage. Technical advances in 
construction has allowed for the absence of supporting roof columns and the use of 
natural lighting. Aesthetic appeal is also related to the quality of design features that 
again was equated with the year of construction. Therefore it was expected that a high 
level of multicollinearity would exist thereby increasing the level of difficulty in 
measuring the marginal difference in the attributes. The difficulty was compounded when 
attempting to measure the intensity of these attributes. As experienced by Wolverton 
(1998), the degree of intensity had an exponential influence on price variation. As 
suggested by Wolverton (1998) dummy variables were used to measure the variation of 
intensity of the attribute that explained price exponential for that attribute, but initial 
results failed to confirm this. The regular frequency of leasing transactions provided 
recurring opportunity to compare price variation between substitutable properties where 
one possessed one additional attribute allowing the measurement of the influence of that 
attribute. An index of 1,2,3,4 and 5 to weight the intensity of the attribute was applied to 
each attribute. The choice of which index was a subjective judgement. 
6.2.2.2 Independent Variable Description 
Size: Relates to the floor area of the warehouse expressed in square meters with the 
measurements made along the external walls of the building. Once an adjustment is made 
for a variation in the attributes the foremost determinant of price variation in real estate 
markets is size. This is demonstrated in Figure 6.1. with the smaller the size of the factory 
the greater demand as there are more small businesses than large industrial or manufacturing 
enterprises. The amount of rental paid decreases but increases in the rate per meter square, 
refer to Figure 7.2. Even when rent is converted to unit of comparison to remove its 
distortion to ascertain the influence of the other attributes there is still a correlation. 
 
Exposure: Where a site enjoys a high level of exposure it has for a number of industries a 
distinct advantage. Such a benefit will attract more intense interest resulting in rental that 
reflects a premium for the market advantage such sites offer. This criterion was industry 
based, that is if the business had a wholesale or retail component or is brand recognised it 
would seek to exploit the exposure as part of market awareness and status. Analysis of 
 84 
 
individual transactions indicated that tenants would pay a premium to have exposure to high 
vehicle traffic flow.  Highly exposed sites are rare and often attain a monopoly status that 
is difficult to replicate. Major arterial roads that would attract a premium rental rate would 
be allotted a 5. The properties with less exposure to that of a major arterial road would be 
allotted 3 and those properties with nil or little exposure a 1. 
 
Quality of Environment (QUALE): This characteristic elicits a response in terms of the 
choice of a working environment. Additionally it will make a statement about the nature of a 
company that seeks such an environment; therefore it has a status or recognition value. This 
was evident when comparing rentals in new aesthetically appealing industrial estates as 
opposed to rental rates attained by the average standard Moorabbin factory that was some 30 
to 40 years old where the environment was a composition of like premises. Where a lease 
transaction had occurred in aesthetically attractive landscaped setting complimented by 
modern design and construction in a planned environment with ample car parking the index 
of 5 was applied. In locations where transactions had occurred and the environment was of 
predominately of a late 60s and 70s development the index of 3 or 4 was applied. In 
locations that were developed in the 50s and early 60s that were predominately dull and 
unattractive with chronic traffic and parking issues an index of 1 or 2 were allotted.  
 
Quality of Building (QUALB): There was strong market evidence demonstrating a wide 
variation in rents and selling prices between new and old premises. This variation was 
highlighted in new industrial estates. However where the quality of the buildings was in 
harmony with the quality environment due to age, planning and design there was a synergy 
between the characteristics of the buildings and their environment that was difficult to 
separate. Age was a primary indicator with new premises having high roof levels providing 
greater storage capacity, more flexible configuration and superior cooling in summer. Roof 
cladding included transparent roofing sheets that allowed the entry of strong natural lighting. 
More recent town planning provisions demanded additional car parking which was a strong 
demand feature for tenants in a congested industrial area. Such premises were indexed at 5. 
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Those premises constructed some 30 years ago lacked height, docking access for the larger 
container transports, little if any natural lighting, lacked the aesthetic appeal of new premises 
and some but a low component of deterioration. These premises were indexed at 2 or 3. 
Premises built in the 1950s and early 1960s were devoid of any modern construction and 
design features, low roof levels, many with sawtooth roofs, some with asbestos cladding, 
and poor lighting or no natural lighting. There was an obvious high level of deterioration 
and on going repair and maintenance requirement. Aesthetically these premises were 
unattractive with a high level of technical obsolescence. Such premises were indexed at 1. 
 
Negotiation Strength (NEG): A component of the research to explanation the dominate 
influences an analysis was completed on a cluster of negotiations conducted on transactions 
in an industrial estate constructed in 2002 in which the design and construction was identical 
except for a minor variation in size. The estate consisted of 36 units with 24 units owned by 
a total of 17 different owners that had recent rental negations. Where price was a substantial 
variation from the mean it was assumed to be a reasonable indicator of the strength or 
weakness of each party to the negotiation. Of the 24 sets of transactions one real estate 
agent, Hamilton Lawson Pty Ltd, negotiated 20 lease agreements, which provided the 
information on the bargaining position of the parties. (See Appendix B). From a review of 
file notes it was possible to establish that where the owner was under heavy financial 
obligation there was a motivation to secure the tenant by accepting a lower rental rate. One 
investor purchased five units using a high level of debt and was keen to cover the cost of 
debt servicing. Conversely there were tenants under time constraints to secure 
accommodation then the rental rate payable was less of an imperative.  It was found that the 
mean rental was $86.14 per meter square per annum with a standard deviation of $13.06 per 
square meters per annum with a range of  $65.22 to $100.54 per meter square per annum. 
This study demonstrated that the bargaining strength of the parties was a critical factor in 
price variation. Where an owner had a strong bargaining position this was reflected in the 
higher rental. Examination of the transactional file that contained correspondence pertaining 
to the negotiations the bargaining strength of each party could be defined. If the owner 
enjoyed a strong bargaining stance then this was allocated a 5, a 3 for a neutral position and 
a 1 for a weak position with the index of 2 and 4 for a variation between weak and strong.   
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What was being measured was the influence of variations in major attributes, listed above, 
on rentals in an industrial market with the attributes treated as independent variables. The 
presence of multicollinearity and hetroscedasticity were all tested for. The autocorrelation 
was not considered to be an issue as in the time that the data was collected the transactions 
had occurred in the year 2006-2007. Period when industrial rentals were considered to be 
stagnant. National the industrial real estate market had reached a state of relative equilibrium 
as the number of the traditional industries had shrunk at a rate of 2% per annum (Industry 
Paper A.B.S, 2005), with the contribution to GDP decline in 1993-94 from 14.6% to 13.1% 
in 1999-2000 (Australian System of National Accounts 5206.0). 
 
Driving the construction of new industrial accommodation was demand from business 
importing consumer goods with a need for large warehouse space located on major arterial 
roads. The supply of such accommodation was met by equity funds who were seeking 
various investments to place funds for which there was strong competition. This competition 
drove values up and as rentals stagnate due to the increasing supply and a lack of overall 
demand, yields were suppressed. Analysis of rental data indicates that on the average rentals 
rates increased at a rate of 7.4% from 1965 to 2007, however between 1993 and 2007 rental 
rates increased from $55 per square metre to $67 a rate of 1.3% per annum. 
 
6.2.3 Model 
Multiple regression, mimics the methodology use by valuers in their process to make a 
prediction of price. Kummerow states that the heterogenous nature of real estate assets 
requires the development and use of models that can measure price difference built on 
Lancaster  (1966) and Rosen’s (1974) concept that utility and the price paid is of the sum of 
the components.  Use of these models is predicated on the price that emerges from 
transactions of a market having a normal distribution from which a mean, standard deviation 
and standard errors can be identified.  Analysing the influence of the major attributes 
required the isolation of the price influence of that attribute. This was achieved by 
comparing transactions of properties with similar attributes except for one. Using other 
transactions this process was repeated until a pattern of price behaviour confirmed a 
common price variation to the major attributes and their importance to price variation. The 
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procedure was similar to that used in the Sales/rental Grid Analysis by valuers. These 
measurements provide a guide in the weighting of the index variables in the multiple 
regression model to account for the influence of the attribute. The indexed variables were 
used in the standard multiple regression model in the Eviews software. 
 
6.3 Conclusion  
The conclusion of this chapter is that the data researched and assembled from the 
Moorabbin industrial market does conform to micro economic behaviour. Moreover this 
analysis allows the identification of the influential attributes and the measurement of their 
influence on price variation and therefore being suitable for regression analysis providing a 
method of testing for diminishing margin price behaviour. 
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CHAPTER 7:  RESULTS 
7.1 Introduction 
This chapter will provide a summary of the econometric results produced from the data 
referred to in the previous chapter using multiple regression analysis to test the null 
hypothesis. The first data set consisted of 102 rental transactions as observations and a 
sample of the population it was further refined to 97.  
 
7.2 Results of Analysis 
Table 7.1: Summary Statistics:  
Calculated under the headings (left hand column) are the results with size the log of the net 
lettable, negotiation (NEG) rated on the relative bargaining strength of the owner, exposure 
(EXPOSE) is a rating of the benefit of exposure to the property as is the quality of the 
building (QUALB) and the quality of the environment (QUALE). 
 
 LOG(SIZE) EXPOSE NEG QUALB QUALE RENT 
 Mean 5.7244 2.3608 2.9381 3.0309 2.9897 67.0804 
 Median 5.6168 2.0000 3.0000 3.0000 3.0000 65.2200 
 Maximum 7.8567 5.0000 5.0000 5.0000 5.0000 93.4600 
 Minimum 4.4308 1.0000 1.0000 1.0000 1.0000 43.5900 
 Std. Dev. 0.5940 0.9485 1.0588 1.4538 1.4965 13.0564 
 
The above results provide a profile of the characteristics and the market behaviour of the 
industrial accommodation for which transactions were negotiated. Remembering that the 
index was 1 – 5 exposure is as expected with the average factory having little exposure. 
Quality of building and environment having near identical rating would support the 
contention that the two are correlated with new accommodation being constructed with 
regulatory requirements that attempt to enhance the environment. Negotiations results could 
indicate a market in a state of equilibrium with such an observation supported by a low rate 
of increase in the rental rates over the last 15 years. The mean and median of rentals are 
close hinting at a normal distribution.  
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Table 7.2. Correlation Matrix:  
This table tests the strength of the relationship between the attributes to observe the possible 
presents of autocorrelation. 
 
 LOG(SIZE) EXPOSE NEG QUALB QUALE RENT 
LOG(SIZE) 1.0000 0.3396 -0.1672 0.1399 0.0400 -0.2353 
EXPOSE 0.3396 1.0000 0.0743 0.1580 0.1934 0.1759 
NEG -0.1672 0.0743 1.0000 -0.0529 -0.0070 0.1782 
QUALB 0.1399 0.1580 -0.0529 1.0000 0.9146 0.5706 
QUALE 0.0400 0.1934 -0.0070 0.9146 1.0000 0.6021 
RENT -0.2353 0.1759 0.1782 0.5706 0.6021 1.0000 
 
The strong correlation between the quality of the buildings (QUALB) and quality of the 
environment (QUALE) is to be expected. With the more recently constructed premises 
being designed and built to meet market expectations in planned industrial estates that are 
subject to a more demanding regulatory regime. In which planners and developers seek to 
include added value features by increasing the technical function of the premises and the 
aesthetic appeal of the location.  
 
White hetroscedasticity consistent standard errors used to calculate ‘t’ statistics.   
Table 7.3: Regression Results:  
Results of the calculations for the coefficient of the independent variable and their ‘t’ 
statistic to test significants. 
 
 
 Coefficient t-Statistic 
C 82.26961 7.1091 *** 
LOG(SIZE) -7.841643 -3.6610 *** 
QUALB 3.994183 2.9828 *** 
QUALE 1.863237                          1.2818  
EXPOSE 2.545950 2.2562 *** 
NEG 1.918490 2.2424 *** 
R-squared 0.559345 Mean dependent variable  66.8796 
Adjusted R-squared 0.534865 S.D. dependent variable 12.9735 
 
*** significant at 99%  ** significant at 95% * significant at 90% 
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The Jarque-Bera statistic of 0.9629 shows that the residuals from the 
regression are normally distributed (p = 0.6179) 
 
Results in Table 7.3 are statistically highly significant. Even excepting for quality of 
environment (EQUALE) even so it is close to being significant at 90% confidence and has a 
strong correlation with building quality (QUALB). Shifting the mean by one standard 
deviation as demonstrated in Table 7.4 further tested this significance. Importantly these 
results provide an economic explanation that a variation in the independent variables is 
significant in the influence of price change.  
 
The next test was to measure price change by adding one standard deviation to just one of 
the variables. In effect this shifted the mean of one variable only of the four variables then 
repeating the process for the remaining three variables in the model.      
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Table 7.4: Sensitivity to one standard deviation change: 
In this test all independent variables were individually alter by one standard deviation to measure the impact of such a variation.   
 
  MEAN  SIZE  QUALE  QUALB  EXPOSE  NEG  
C 82.2696 1 82.2696 1 82.2696 1 82.2696 1 82.2696 1 82.2696 1 82.2696 
LOG(SIZE) -7.8416 5.7244 -44.8885 6.3184 -49.5464 5.7244 -44.8885 5.7244 -44.8885 5.7244 -44.8885 5.7244 -44.8885 
QUALE 1.8632 2.9897 5.5705 2.9897 5.5705 4.4862 8.3588 2.9897 5.5705 2.9897 5.5705 2.9897 5.5705 
QUALB 3.9941 3.0309 12.1060 3.0309 12.1060 3.0309 12.10608 4.4847 17.91282 3.0309 12.1060 3.0309 12.1060 
EXPOSE 2.5459 2.3608 6.0105 2.3608 6.0105 2.3608 6.0105 2.3608 6.0105 3.3093 8.42537 2.3608 6.0105 
NEG 1.9184 2.9381 5.6368 2.9381 5.6368 2.9381 5.6368 2.9381 5.6368 2.9381 5.6368 3.9969 7.6680 
   66.7050  62.0470   69.4933   72.5117   69.1198   68.7363 
 
Results here clearly demonstrate that a change in any one of the major attributes in isolation will instigate a price variation 
providing evidence that the econometric model is responsive to a change in the intensity of the variables. Examination of 
each result demonstrates that with size being shifted by one standard deviation in a positive direction that is size increases 
the predicted rental decreases by $4.66. If the quality of the environment is increased by one standard deviation, that is the 
environment improves, price increases $2.79. A shift of the quality of buildings again by one standard deviation the price 
variation is an increase $5.81, this is the largest increase and reflects the ‘t’ result.  A shift of exposure increases the rental 
by $2.41 and if the negotiation strength shifts in favour of the owner rental enhanced by $2.03.  
 
This price variation by shifting the variables by one standard deviation confirms and mimics market behaviour. Notably the 
model has an application in the decision making process. It enables a decision maker, such as a developer or a portfolio 
manager, to measure the impact of enhancing the attributes against the cost of providing or enhancing these attributes.  
Further it is likely that the model could have universal application in other industrial real estate markets.  
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Size is as expected, ceteris parbus, with a negative sign confirming the observation of the 
scatter plot in Figure 6. 2. That is, as the size of the warehouse increases, price moves away 
from the mean in a negative direction. Examination of Figure 6. 2., would appear to indicate 
some distortion with the position in the graph of the larger premises calling into question the 
results in Table 7.3. As a consequence, further testing was completed with the removal of 
these observations with the results in Table 7. 5.  Removal of these outliers demonstrated a 
stronger negative relationship, see Figure 7.1. Not withstanding the variation barely 
represented $0.20 per square meter which is unlikely to have economic significance. 
 
White hetroscedasticity consistent standard errors used to calculate ‘t’ statistics.   
 Table 7.5: Results with Outliers Removed: 
 Coefficient t-Statistic 
C 118.7274 9.1173 *** 
LOG(SIZE) -15.31814 -6.8389 *** 
QUALE 2.664330 2.0000** 
QUALB 4.124373 3.0160*** 
EXPOSE 3.619920 3.8401*** 
NEG 1.691683 2.0911** 
R-squared 0.679884 Mean dependent variation 67.17438 
Adjusted R-squared 0.660600 S.D. dependent variation 13.17386 
 
*** significant at 99%  ** significant at 90% * significant at 90% 
Figure 7.1: Scatter Plot with Outliers Removed: 
 
Scatter P lot – O utliers R em oved  
0 
10  
20 
30 
40 
50 
60 
70 
80 
90 
100 
0 10
0 
20
0 
30
0 
40
0 
50
0 
60
0 
70
0 
 Rent transacted  
per      square 
m eter per annum  
 
L inear Rent per 
square m eter per 
annum  
 
 93 
 
 
The low score with quality of the environment (QUALE) reflect the correlation between the 
quality of building and quality of environment. With recently constructed warehouses 
erected on sites that have town planning and restrictive covenants designed to meet market 
demand and community expectations for quality accommodation in complimentary urban 
settings.  
 
Quality of buildings (QUALB) was the most positive, again ceteris parbus, influential 
variable with tenants prepared to pay a premium to gain the cost benefits of modern building 
facilities in the production, manufacturing and warehousing processes. Modern building also 
provides a prestige statement that tenants are prepared to pay for that reflects their status. 
 
Exposure (EXPOSE) has the second most significant influence ceteris parbus and is a clear 
demonstration of demand and supply forces having decisive influence of price variation 
where market players will bid high to gain the commercial advantage that exposure brings to 
the occupier of the site. 
 
The results on negotiation (NEG) are significant, again ceteris parbus, and support the 
findings of Lipscomb and Gray (1990). These results indicate that the relative bargaining 
strengths of the parties to a transaction had a direct impact on the final rentals negotiated. 
Changes in both macro and microeconomic conditions determine shifts in bargaining 
strengths. Demand detriments in industrial real estate markets are directly linked to 
macroeconomics including changes to external trading patterns. Removal of import tariffs 
saw an increase in import activity and demand for both small and large warehouses close to 
transport hubs and major ring roads with a subsequent reduction of traditional industries. A 
vacancy level greater than 5% will indicate recession conditions resulting in stagnant rentals 
with the bargaining strength shifting to the tenant. Demand under recession conditions is 
slow to recover. Supply can be adjusted quickly as the construction time for a warehouse is 
5 to 6 months allowing the market to adjust to equilibrium. The volume and rate of leasing 
transactions in an industrial market is normally low with the terms of a lease agreement as a 
rule over years. Under these conditions owners will be anxious to secure tenants with the 
anticipation of adjusting rentals over the term of the lease. An increase in interest rate will 
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act as a further incentive for owners to secure tenants as mortgages represent a high 
proportion of the value of the asset with corresponding high interest costs. 
White hetroscedasticity consistent standard errors used to calculate ‘t’ statistics.   
Table 7.6: Results Less Building Quality (QUALB): 
The results of the building quality were removed to test the impact on the results of the other 
variables in particular the quality of the environment (QUALE).  
 
 Coefficient t-Statistic 
C 78.24709 6.517828 *** 
LOG(SIZE) -6.660390 -2.951734 *** 
QUALE 5.422586 7.955803 *** 
EXPOSE 2.179963 1.947600 *** 
NEG 1.784474 2.156036** 
 
*** significant at 99%  ** significant at 95% * significant at 90% 
 
Results in this Table 7.6., where quality of building is excluded (QUALB) confirms the 
correlation between the quality of the environment (QUALE) with a subsequent increase in 
the ‘t’ score in QUALE. 
White hetroscedasticity consistent standard errors used to calculate ‘t’ statistics.   
Table 7.7: Results Less Quality of Environment (QUALE): 
In this test the reverse was tested by as in Table 7.7 by including the quality of the building 
(QUALB) but removing the quality of the environment(QUALE).  
 
 Coefficient t-Statistic 
C 84.87277 7.307491 *** 
LOG(SIZE) -8.383637 -3.897221 *** 
QUALB 5.756391 9.051249 *** 
EXPOSE 2.800203 2.512100 ** 
NEG 1.961679 2.198959 ** 
 
*** significant at 99%  ** significant at 95% * significant at 90% 
Again as in Table 7.6. and the results in Table 7.7. provide additional evidence of the 
correlation between the two variables (QUALB and QUALE). 
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7.3 Conclusion 
The tests reject the null hypothesis, but ratify the alternate hypothesis that is that price 
change occurs when there is a variation in the independent variables.  
 
Economically the results ratified those attributes chosen as having the largest statistical 
influence on price with the results clearly confirming the economic significance. Here the 
results demonstrate that a change in any one of the major attributes will result in a price 
variation. Where the change was one standard deviation such as the quality of the building 
in a positive direction the price increase is $5.81 per meter square per annum.  
 
These results confirm that micro economic behaviour will respond to a variation in these 
major variables resulting in price variations. Significantly the variation can be explained by 
reference to price theory with particular reference to marginal utility underpinned by 
references to the economic theories of Marshall Alfred, (1920) Alonso, (1964) Lancaster, 
(1966) and Rosen, (1974). Importantly the results both demonstrate and validate to ability to 
measure price variation and provide economic explanation. 
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CHAPTER 8:  CONCLUSION 
8.1 Initial Set of Questions 
At the outset three fundamental questions were posed; was there an appropriate working 
valuation theory where a valuation was employed as an assessment for the recovery of either 
equity or debt; in the act of valuing a real estate asset for such a purpose was there a need for 
a theory and if there was, what was an appropriate theory. 
 
8.2 The problem 
Research revealed that there was no appropriate valuation theory where a valuation was 
employed for the purpose of anticipating the recovery of funds secured by real estate. What 
existed was a value definition extracted from judicial opinion with its economic theory 
embedded in normative economics. The use of such a value definition with its test of fair 
market or current value distorts the intellectual logic of the process of assessment as the 
relationship between the value definition, the purpose and the methodology was not clear.  
The normative definition recommended by the profession has its central concept of fair 
market value as a test of value and therefore excludes any recognition of the inefficient 
characteristics of real estate markets that is a critical factor when assessing the recovery of 
funds. The problem highlights a lack of understanding of the role of theories, the confusion 
between theories and misunderstanding of the function of a theory, which exacerbates a 
recognition of the problem. 
 
8.3 The Argument  
This thesis argues that price theory with it foundations embedded in positive economics is  
more appropriate than a value definition with its foundations embedded on normative 
economics where the recovery of funds is anticipated.  
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The application of an econometric model structured on multiple regression analysis was able 
to measure both statistical and economic significance of the influence of price change due to 
a variation in the attributes of a property. By statistical analysis of the attributes price theory 
was able to provide an economic explanation of why price variation occurred thereby 
providing an economic explanation of the methodology. 
 
Murray (1949) states that ‘If economic analysis is to come into close touch with reality then 
much attention must be given to empirical verification’ (p.80). Murray continues; ‘The 
process of valuation would be of great utility in providing the means of empirical 
verification, particularly in the fields where effective analysis are possible’. (p. 81). The 
results of this thesis support the argument that empirical verification has arrived and one that 
can provide clarity and confidence in the valuation process.  
8.4 What Econometric Analysis Can Do 
The econometric models used in this research provided empirical verification of the results. 
Importantly the model was able to provide an economic explanation. 
 
The model employed multiple regression analysis using price rental data from leasing 
transactions and the major attributes that influenced price change. Critically this 
econometric model offered the ability to test levels of accuracy. Adjusted R-squared of 54% 
with the individual variables that in most cases met the 90% confidence level using the ‘t’ 
test criteria. Although regression analysis is being used in mass valuations for rating 
purposes, the ‘t’ scores attained in this research are significantly high demonstrating the 
attainment of high level of accuracy. That is, the model clearly identified the major 
attributes influencing rental variation in an industrial real estate market and notably the 
accurate measurement of their influence on price variation. Importantly the results 
demonstrate that the successful application of the model relies on the analytical skills of the 
valuer or analyst and gives direction as to the standards and skills the valuer needs to 
develop. 
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 The adaptation of the model developed in Table 7.4. confirms the results of the regression 
model by demonstrating that a change in any one of the major attributes will instigate price 
change. Again such econometric analysis is a useful management tool. For example the 
inclusion of smaller tenancy sizes in industrial estate rentals is highly likely to result in 
increases of some $4.66 per square meter. This additional income can be measured against 
the additional cost incurred in the construction cost in building smaller tenancies. The same 
is true if the design features of an estate enhance the quality of the environment.  
8.5 Conclusion 
Three central questions stated at the commencement of the research and this chapter have 
been answered. The first question was revisited at the commencement of this chapter since 
there is clearly no appropriate theory of valuation when the purpose of the valuation is to 
assess the probability of the recovery of funds. The current confusing practise of adopting a 
value definition in the absence of a theory to explain methodology clearly justifies the 
inclusion of an appropriate economic theory to explain a methodology. As a consequence 
the results demonstrate that the workings of price theory are able to explain price variation 
and the methodology in the market studied if not all real estate markets.  
 
The results confirm much of the intuitive assumptions made by valuers shifting the 
assessment from an opinion borne of experience to one that is supported by an appropriate 
theory that is verified empirically and explains the methodology. Importantly the theory 
creates clarity and transparency in the process interfacing the purpose with methodology and 
conclusion all linked with a common economic explanation.  
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APPENDIX A: RENTAL DATA FROM THE MOORABBIN INDUSTRIAL MARKET 
 
  ADDRESS 
COMMENCMENT  
DATE OF LEASE 1  RENTAL P A  RENTAL P.A. PER M2 SIZE M2 
REAR 1 1 ALEX 01.09.02  $       12,000.00   $        46.15  260 
FRONT 1 1 ALEX 14.02.00  $       12,000.00   $        51.72  232 
 11 ALEX 10.11.06  $       24,000.00   $        47.24  508 
           33 ALEX AVE 12.07.02  $       25,872.00   $        45.23  572 
 13-15 BIGNELL RD 15.08.2006  $       72,000.00   $        72.00  1000 
           10 BRICKER ST 05.09.05  $       16,800.00   $        57.34  293 
            10 A                       BRICKER ST 25.06.05  $       16,800.00   $        56.95  295 
            17 A                       CAPELLA CRES 01.12.02  $       17,580.00   $        51.86  339 
           4 CAPELLA CRES 22.03.05  $       26,000.00   $        55.44  469 
           6 CAPELLA CRES 20.06.02  $       24,280.00   $        51.77  469 
           8 CAPELLA CRES 09.08.04  $       24,480.00   $        51.75  473 
7 21-23 CAPELLA CRES  $       12,600.00   $        56.50  223 
           53 CAPELLA CRES   10.01.06  $       25,393.00   $        51.82  490 
           51 CAPELLA CRES    20.09.04  $       25,263.00   $        51.45  491 
 FAC 6     192 CHESTERVILLE RD 21.08.00  $       30,000.00   $        64.52  465 
 FAC 1     192 CHESTERVILLE RD 01.04.05  $       30,000.00   $        65.22  460 
 304 CHESTERVILLE RD  $       36,000.00   $        67.92  530 
6 310 CHESTERVILLE RD  $         6,600.00   $        78.57  84 
6 200 CHESTERVILLE RD 28.09.07  $       10,800.00   $        64.67  167 
 43D COCHRANES RD 25.09.07  $       10,800.00   $        72.48  149 
 8 CORR ST 01.06.07  $       27,825.00   $        56.55  492 
2 8 ELMA RD 01.07.06  $       13,570.00   $        63.71  213 
1 8 ELMA RD 08.05.06  $       12,000.00   $        56.07  214 
 10 ELMA RD 24.07.06  $       24,928.00   $        58.65  425 
 26 INDEPENDENCE ST 23.12.05  $       12,001.00   $        51.07  235 
 28 INDEPENDENCE ST 01.06.05  $       12,850.00   $        54.68  235 
           24 INDEPENDENCE ST 23.12.04  $       12,000.00   $        51.28  234 
2 16 JOEL 30.12.06  $       17,400.00   $        76.99  226 
           75 KEYS RD 01.03.02  $       23,520.00   $        53.82  437 
 77 KEYS RD 01.02.05  $       24,000.00   $        58.68  409 
1  124 -126                    KEYS RD 01.03.03  $       10,307.00   $        70.12  147 
            144 -146                    KEYS RD 10.04.01  $       64,000.00   $        51.12  1252 
8 94-102 KEYS RD 16.04.07  $       21,000.00   $        88.24  238 
7 94-102 KEYS RD 21.11.06  $       24,000.00   $        72.95  329 
28 94-102 KEYS RD 01.06.07  $       19,500.00   $        78.63  248 
26 94-102 KEYS RD 01.06.07  $       22,999.52   $        92.74  248 
16 94-102 KEYS RD 29.06.07  $       20,012.00   $        87.01  230 
12 94-102 KEYS RD 22.06.07  $       19,000.00   $        82.61  230 
28 94-102 KEYS RD 14.09.07  $       19,000.00   $        82.61  230 
30 94-102 KEYS RD 22.06.07  $       18,000.00   $        81.82  220 
37 92-104 KEYS RD 13.06.07  $       33,000.00   $        78.95  418 
4 124-126 KEYS RD 15.10.07  $       15,600.00   $        67.24  232 
4 14 LEVANSWELL RD 15.04.02  $       15,600.00   $        67.24  232 
12 21-23 LEVANSWELL RD 02.10.07  $       12,000.00   $        62.50  192 
7 21-23 LEVANSWELL RD 02.10.08  $       14,400.00   $        86.75  166 
                                               
1
 Commencement date of lease does not indicate when rentals were negotiated; rentals in this list were 
negotiated 2006-2007. 
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 84 LEVANSWELL RD 30.12.06  $       32,000.00   $        62.75  510 
1 21-23 LEVANSWELL RD 29.06.07  $       13,200.00   $        61.11  216 
2 14 LEVANSWELL RD   01.03.04  $       13,200.00   $        56.90  232 
           65 LEVANSWELL RD   24.02.05  $       19,400.00   $        52.72  368 
3 14 LEVANSWELL RD   01.06.05  $       15,000.00   $        64.66  232 
1 14 LEVANSWELL RD   25.07.01  $       13,500.00   $        58.19  232 
 8 NELSON 09.12.06  $       30,719.00   $        55.15  557 
 34 NELSON 11.04.07  $       25,000.00   $        53.76  465 
2 8 ROBERNA 05.06.06  $       11,639.00   $        54.90  212 
2 26-28 ROBERNA 01.11.06  $       32,000.00   $        71.59  447 
17 26-28 ROBERNA 01.10.07  $       23,000.00   $        92.37  249 
18 26-28 ROBERNA 01.08.07  $       25,201.00   $        91.64  275 
14 26-28 ROBERNA 01.11.06  $       21,000.00   $        76.36  275 
35 26-28 ROBERNA 23.03.06  $       24,000.00   $        72.95  329 
4 32 ROBERNA ST 021.07.05  $       15,000.00   $        70.42  213 
3 32 ROBERNA ST 1.06.05  $       13,700.00   $        64.32  213 
2 32 ROBERNA ST 16.02.06  $       14,400.00   $        67.61  213 
1 34 ROBERNA ST 01.11.02  $       11,000.00   $        51.64  213 
1 26 -28                     ROBERNA ST 24.06.05  $       40,000.00   $        93.46  428 
36 26 -28                     ROBERNA ST 24.06.06  $       22,119.00   $        93.33  237 
34 26 -28                     ROBERNA ST 24.06.05  $       24,000.00   $        72.73  330 
33 26 -28                     ROBERNA ST 11.11.04  $       24,000.00   $        72.73  330 
31 26 -28                     ROBERNA ST 04.02.05  $       21,818.00   $        66.12  330 
29 26 -28                     ROBERNA ST 28.02.05  $       21,599.00   $        65.45  330 
27 26 -28                ROBERNA ST 26.07.05  $       30,000.00   $        89.82  334 
24 26 -28                     ROBERNA ST 01.05.05  $       18,000.00   $        52.17  345 
23 26 -28                     ROBERNA ST 26.01.05  $       24,000.00   $        65.22  368 
20 26 -28                     ROBERNA ST 15.08.05  $       24,000.00   $        65.22  368 
14 26 -28                     ROBERNA ST 21.07.03  $       20,620.00   $        74.71  276 
7 26 -28                     ROBERNA ST 01.08.05  $       24,000.00   $        87.27  275 
2 18-20 ROBERNA ST 28.05.07  $         7,800.00   $        70.27  111 
5 26 -28                     ROBERNA ST  28.01.05  $       25,000.00   $        76.69  326 
           650 SOUTH RD     01.07.02  $       28,885.00   $        69.94  413 
           652 SOUTH RD        01.12.02  $       34,125.00   $        69.93  488 
 31-33 SULLIVAN ST 05.06.07  $       80,400.00   $        58.69  1370 
           16 VIKING CT 10.07.05  $       13,600.00   $        43.59  312 
           18 -22                     VIKING CT 01.01.05  $     110,000.00   $        54.35  2024 
           14 VIKING CT 01.06.05  $       65,670.00   $        65.21  1007 
 347 WARRIGAL 01.04.07  $     156,692.00   $        60.66  2583 
3 477 WARRIGAL RD 23.12.06  $       16,080.00   $        85.08  189 
2 477 WARRIGAL RD 01.03.05  $       15,500.00   $        82.45  188 
19 477 WARRIGAL RD      05.06.05  $       16,596.00   $        85.55  194 
18 477 WARRIGAL RD      31.05.05  $       18,459.00   $        75.34  245 
 1&3       417 -419 WARRIGAL RD      01.05.04  $       35,146.00   $        86.35  407 
26 417 -419                    WARRIGAL RD      Monthly  $         6,130.00   $        54.25  113 
22 417 -419                    WARRIGAL RD      01.08.05  $         6,420.00   $        64.20  100 
11 260 WICKHAM RD 01.08.03  $       12,257.00   $        77.58  158 
 232-236 WICKHAM RD 13.07.07  $       66,000.00   $        79.90  826 
4 295-297 WICKHAM RD 15.08.07  $       28,000.00   $        86.96  322 
2 33 WREN RD 09.09.04  $         9,189.00   $        55.36  166 
1 33 WREN RD 16.10.04  $         7,072.00   $        66.72  106 
3 33 WREN RD  27.10.04  $         7,800.00   $        67.83  115 
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APPENDIX B:  TRANSACTIONS USED IN INDEX STUDY OF NEGOTIATION 
STRENGTH 
 
 Leasing Roberna Business Park 2005-2007     
 Units  Tenants   NLA  Rent PA 
 Rent 
PM2 PA   NEG    
1 Ideal Living Furniture 428 $40,000  $93.46  5   $   93.46  
2 China Imports 447 $32,000  $71.59  2   $   71.59  
3 Actrol 341 $36,000  $105.57  Fit-out   $ 105.57  
4 Actrol 328 $32,000  $97.56  4   $   97.56  
5 Hamilton Lawson 326 $30,632  $93.96  Fit-out   $   93.96  
6  295 $21,600  $73.22     $   73.22  
7 Cut Price Imports 275.5 $20,400  $74.05  3   $   74.05  
8  275.5 $20,000  $72.60  3   $   72.60  
9  275.5 o/o     $   87.11  
10  275.5 o/o     $ 119.78  
11  263.5 o/o     $   80.32  
12  263.5 o/o     $   87.27  
13  275.5 o/o     $   65.22  
14 Malta Foods 275.5 $24,000  $87.11  1   $ 125.55  
15 Caarels Group 275.5 $33,000 $119.78  Fit-out   $   65.22  
16 o/o 275.5 o/o     $   57.97  
17 Dick Wicks Magic Products 249 $20,000  $80.32  2   $ 107.63  
18 Mira Design  275 $24,000  $87.27  2   $ 109.26  
19 Sharman 345 o/o     $   72.84  
20 Maltra Foods 368 $24,000  $65.22  1   $   72.84  
21 o/o 289      $   72.84  
      22 AKC Marketing 299 $37,539 $125.55  Fit-out   $   66.77  
23 Alexander Removals 368 $24,000  $65.22  2   $   72.84  
24 Retro Distributors 345 $20,000  $57.97  2   $   72.84  
25 Sciucluna 275 o/o     $   98.18  
26 Bearings 249 $26,800 $107.63  Fit-out Mean  $   84.10  
27 Alexander Removals 334 $36,000 $109.26        3 St dev.  $   18.51  
28 Feng & Wang Pty Ltd 329.5 $24,000  $72.84  2 Median  $   73.63  
29 Aon Technologys Pty Ltd 329.5 $24,000  $72.84  1   
30 o/o 329.5 $24,000  $72.84     
31 Pefect Image Panels 329.5 $22,000  $66.77  1   
32 o/o 329.5      
33 Ruth Skorik Gifts 329.5 $22,000  $66.77  1   
34 MOS International Pty Ltd 329.5 $24,000  $72.84  2   
35 Pot Station 329.5 $24,000  $72.84  2   
36 Jesmark Industries 220 $21,600  $98.18  3   
 o/o=Owner /Occupier  
 
 
 
